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Abstract

Wereviewed the data management techniques used to generate species occurrence data during the
Golden Gate National Parks BioBli#éind produced a species list from the event. THnge scaleall-
taxainventory of biodiversityn the Golden Gate National Recreation &end Muir Woods

National Monumentvas heldon March28-29, 2014 Co-hosted by National Geographite

National Park Service, the Golden Gate National Parks @aarsgy, and the Presiditrust, the

event involved thousands of participants and hundreds of data recédtlesagh theinternet

platform iNaturalist was utilized as tleeredatabase for species observatjarga high proportion

of data entered during the event wdinectly into iNaturalistby observerin the field via a mobile
app, other forms of data such as paper datasheets and spreadsheets partés$ed on desktop
computersOf the 2884 species documented during the BioBlitZ/18 werenew to the park, i.e1o0t
aready on théGolden GatdNationalRecreation Areafficial species listWe werealsoable to

confirm species occurrence fofuather 73 species already on the parkistedas expected for the
areabut withoutsupportingobservationatiata The protrated length of time between data collection
and the production of @efinitive speciedist is in part a reflection ahe level of data processing
required to combine data from multiple formais well axhallenges correlatinggxonomic
nomenclaturdetveen synonymous recordd/idespread adoption of a single platform such as
iNaturalistfor similar eventsvould help ease production of species li$tss report also includes
data management recommendations fahirbioblitz events, as webs the fullspecies list as an
appendix



Introduction

FromFriday,March28 until noon onSaturday, Marcl29, 2014 an ambitious parkvide BioBlitz

took place within th&0,000 acresofth@ Go |l den Gat eo(GGNP)iwhichintludétizer k s
Golden Gate National Recreation Area, Muir Woods National Monument, and Fort Point National
Historic Site(NPS 2014) The event waa collaboratiorbetweerthe National Park Service, the
Golden Gate National Parks Conservancy, the Presidio, BndiNational Geographias apart of
Nati onal Gecadg of anpualiBoHRiitzes ldad up to the National Park Service

Centennial in 2016.

The 2014 BioBlitz, like the othsrbefore it wasan inventoryeventspanning two daywhere

experts school childen and members of the public came together to seek out, ideantidy

document as many different species as possible from afidexagroups and to learn about the
biodiversity of their nearby national parkén event like this presents an opportunity to gather a
considerable number of scientists and experts in one place, and have them available for public
interaction. Members of the public and students are able to observe and help scientists in field work,
andalso are encouraged to capture species data on their own for later verification or identification by
an expertThese interactionare designed toffer the publicopportunitiego learnaboutpark

biodiversity conservatiopandthe value okcientific regarch.The event was a hybridization af

focused effort to document species as well as proyielducationabpportunitieto a wide range of
individuals. The educational aspects of the event merit greater evalelsgovherebut the scope of
thisrepot is limited toeventdatamanagement and review. For contekevent complexity

however, we include a sketch of the rangadivitiesin the overalBioBlitz.

The Golden Gate National Recreation Area was chosen for theB2@RHtz in part because affs
proximity to the large population of the San Francisco Bay Areaeach as many people as
possible, he eventincludedmanyactivitiesin addition toscientistled biologicalinventories. Partner
organizations including the California Academy ofe®aes, Slide Ranch, Institute at the Golden
Gate,The Marine Mammal Center, Aquarium of the Bay, and a local high school hosted
biodiversitythemed talks and events in the weeks leading up to the BioBlitrge two-day
Biodiversity Festival at CrissyiFe | d 6 s EhowchsedBle & c th biadiveosity,rsd
encouragd Bay Arearesidentgo get involved in protecting and becoming stewards of the natural
environment. The festival included a wide variety of mysimtography and drawing workshops,
hands-on science activities, talkand liveanimal demonstratiortsy local groups, including ové&0
prominent science, natyr@nd environmental organizations.

Studentdrom nine public school districts and eight youth organizations and community centers
across the San Francisco Bay Apaaticipatedn this event, with the majority comirfgom
underserved communitie§hese young peoplesome of whom were experiencing being in a national
park for the first timewere able to take part in one&3 expertled biological inventoriethat also
included a trained field educator to ensureythad aquality, authentic field science experience that
allowed them tdearn in the fieldask questionand make their own connections to the natural
world. There werealsospecial educationand interpretive opportunitieg the Biodiversity Festival



that extended the reach of BioBlitz to hundreds of students and teachers who could not participate in
field inventories.

In total, over 300 scientists and experts tooktparthe 2014 BioBlitz in the Golden Gate National

Parks, along with approximately0®0 students angtiembers of the public who visitéke

Biodiversity Festival or joiadone of the 250 expeled inventories offerethetweemoon on Friday
andnoon on Satrday (San Francisco Bay Area Science and Learning, 2015). Desaitg rainon

Saturday thaimpededobservation of some taxonomic gpsy a total of B84 species were observed
during the BioBlitz of which1,718 were not already on the park spedists. We were able to

confirm occurrence foa further B specieshatwerenotedon the park specidsta s fApr obabl vy
present) but did not previously have observational data to substantiate presence.

BioBlitzes are an opportunity for a park to revasitd add to its official species listleally, aspecies
list should be a comprehensive account of what can be found in the park, a beneficial tool for land
management decisions and conservation efforts. However, species lists are less effective if not
reqularly updated, or if focuseah only a few taxonmic groups that pertain to the expertise of park
employeesor limited solely to morevell-knowntaxonomic groups such aascular plants and
vertebratesBioBlitzesattracta broad range of experts andestists to take pargffordingparksan
ability to gather information on lessknowndistributions of taxonomic groupsr previously
understudied habitatsor exampleduring the 20145GNFRS BioBlitz, the first everedwoodtree
canopy survey was conducted in Muir Woadsultingin the documentation of a species previously
unknownto that site, the arboreal salamandaeides lugubrisin this way a BioBlitz sits at the
intersection between an educatibaevent and a scieffit endeavor to document park species.

Due to the timed nature of a BioBlitz, species @atgyathered quickly and, because of the diversity

of participantdés interests and Ioatheietestto of t en i n
effectively celebate the range of biodiversity beimyestigatedhere is also a need ¢tonsolidate

data in a timely manner. During the evesgtectators are keen to learn which species are being

observed, which can add to the sense of discaajnvolvement. The abty to display a dynamic

running total of observations can help keep particgpangage throughout the 24 hours. Generally,

a BioBlitz eventculminateswvith some form of announcement that involves evetals (such as

number of species observed, numbew to the parkand, though tentative, these tallies are often

guoted in press releases subsequent to a BioBlitz, so it is important to gealdes accurate as

possible.

We describe below the management practices utilized during the BioBlitzatimglavith such a

large influx of taxonomic data, as well as detail the various processes used for validating data quality
in the months that followed the eventvéry high leveland effortof data processing was required to
produce a definitive speciesant list, so in amattemptto help others who may be planning a

BioBlitz, we include a suite of recommendations based upon our methodology and expefieaces.
focus of thisreportis limited tothe accumulatiomand managemewf biodiversity occurrencdata;
highlights related to other aspects of the ewantbe found awww.sfnps.org/bioblitor
http://www.nationalgeographic.com/explorers/projects/bioblitz/goigete california2014/



http://www.sfnps.org/bioblitz

Methods

Preparing the antecedent park species lists for the BioBlitz

Official National Park Service (NP9park species listreside within a national database known as
NPSpeciegwww.irma.nps.gov/NPSpecigsiThis internet based platform is available toNHIS

units for doamentation of park biodiversity. The database contains standardized information on the
occurrence of species in parks, including scientific names and their synonyms, common names,
abundance, residency, nativeness, and more. During the creation of NPSpestas the original
endeavor to certify park lists went towards vertebrates and vascular pigmtsparatiorior the

BioBlitz, considerable effort was invested in collectuegified datasets that had not yet made it into
NPSpeciesSuch datasets ihaled intertidal organisms from park reseaard plants recently
documented by amvasiveplants monitoring teapand other invertebrate dafedditionally, the
geographic scope of the BioBlitzcluded three parkseferred tacollectivelyas theGolden Gate

National Parks (GGNP): Golden Gate National Recreation Area (GGNRA), Muir Woods National
Monumentand Fort Point National Historic Site. The GGNRA also includes areas of sufficient fame
that they are sometimes referred to as parks: the Ryedi@ian Francisco and Alcatraz Island. These
subareas also had their own species lists in NPSpdeashparkoruni t 6 s | i st was rev
supplemented with data that had not previously been entered andsihgteahecklist of species

was compiledby combining the five lists, to be used as a comparison with the forthcoming BioBlitz
data.

BioBlitz data collectors

The BioBlitz event was comprised of a mixture of public and expastinventories, in order to
capture as much quality data as posditam the BioBlitz eventyhile alsoproviding the public
with a meaningful and enjoyable experience. There wenember of chechn stations spread
widely throughout the GGNRA, with a selectionteb hourBioBlitz inventories setting out from
eachstaton. Around termembers of the public were able to participate in each inverEaghof
the 155public biologicalinventorieswas led by an expert, and mostdsed upon one taxonomic
group such asungi, amphibiansor mammalsThere weralsoa few tha were more general in
focus, where the inventory looked at biodivergikystingwithin a particular habitat, for instanee
nighttime forestinventoryin Muir Woods. The public were encouragedéeoordtheir own
observations in iNaturalist, though assigned data helper also went wigarly everygroup. This
allowed the scientist or expert more freedom to interact with the group, while helping to ensure that
everything observed was being recorded.

In addition to the public inventories, there were alger 35expertonly biological inventories that
were targeted to captidatain places that were less acdbess, suchas those which required a hike
over difficult terrainor used boats to acceSsndl teams were also used for sampling in sensitive
habitat. Additionally, smeexpertonly inventoriesfocusedon thingsthatneededonger than two
hours for data collection, such as monitoring fungus gradéise traps, and others were focused on
speciedhard to identify without a microscope, suchasligradesThese targeted inventories were
designed to ensure safe and effective logistics for areas and satephngjuesot suited to larger
groups.Severakexpertsparticipating in these targeted etfowho had collected hard to see
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organisms coulthenshare their findings with interested members of the pirkclab space
designed into th8iodiversity Festival.

BioBlitz data entry

Organizerglecided arly in the planning process for the 2014 BitBto utilize webbased citizen

science platforms to a greater extent than previously attempted during National Park-Service
National Geographic BioBlitzes. This allowed for a wider range of data collection options and
enabled observers to select thestnappropriatelata collection platform fatheir chosen taxonomic

group, level of experiencand comfort. However, this flexibility also generated more than one
workflow to get observation records into a consolidated database in the time frame that the design of
the event demanded.

Although the use of iNaturaligtvww.iNaturalist.org) particulaly the mobile application, was

heavily promoted and encouraged during build up to the event as the preferred method of field data
capturethe planning teardecided to also keep the option of paper data siiReésons for this

included the fact that notlgarticipants had access to a smart phone, not everyone who did have
access was comfortable taking it into the field, some participeeres unlikely to practice

sufficiently to develop proficiency with the mobile app in advaacel, some taxonomic grosipad
nomenclature that had not yet been fully integrated into iNaturalist.

During the BioBlitz, observations were recorded in one of four ways. Observers used:

1 Mobile platforms in the field. Both iNaturalist and apps (such as BirdLog) that délner
recordsoCor nel | Labor at onling databaseBird iww.dbiodlog)wgré s
accepted methods of data collection.

1 The iNaturalist website, either at home or at one of the data centers to upload field notes and
photos. There were six data censtavailable; one at each main inventory chechkrea.

1 Paper data sheeRarticipants using paper data sheatse directed to hand these instaata
center before leaving the BioBlitZhisincluded data sheets from the field, or from
specialistaising one of the microscope lab spaces.

1 Anothertabulardata format. Generally this was in the form of Excel spreadsheets from
specialists identifying organisms such as bactamertebrates, aiatoms.

All datathat were not directly entered intdaturalisthad to be assimilated intbe web based

platformduring the evenby trained data helpers at one of the data centers. [2a&either

manually entered into iNaturalist using one of six generic iNaturalist accounts set up in advance (one
foreachdata ent er ), or batch uploaded into the GGNPOSs
differed somewhairom previous NPS/National GeograplBmBlitzesas, prior to 2013, all data had

been recorded in the field on paper data sheets then entered manuallyustionadatabase during

the event. In the 2013 event Jatan Lafitte some observations were recorded in the field on the

social network app Project Noah, but still downloaded from that in order to enter into another



dedicated databagBuddeand Kingston2014). The2014GGNP BioBlitzwas the first time that an
external platform was used to store and manage observation data.

iNaturalistwas chosemasthe main repository for BioBlitz data because it has distinct advantages

over spreadsheebdr acustom dathase. The platform helps standardize data entry in the field: by
providing users piclists of species namgaulledfrom a centralized databasgroneously spelled
entriesaredramaticallyreduced. Because iNaturalist is available to everyone free gjebarthe

web or via smartphone apps, it provides a way for citizen scientists to get fully involved and become
part of the BioBlitz even if they do not manage to take part in one of the organized inventories.
Evidence for identification is provided mairty digital photograph or a sound recording, which can
enhance the validity of an observation, as well as provide an engaging resource for event participants
to share observations with one anotidre wider online network of iNaturalist members help yerif
identifications and observation totalgpdatedynamically and automatically throughout the event.

A GGNP BioBlitz project a | IGeldn Gate National Parks BioBlitz March 28th and 29th 2014
was created within iNaturalist. Projects are easily creatddnwNaturalist as a way to pool a subset

of observations that meet a set of-gdedined criteria, such as within a geographic al@ang a

certain period of timegr only observationsf certain taxonomic group®articipants needed to join

the GGNPBIoBlitz project prior to attending the BioBlitz and then submit their observations to it.
(Note that iNaturalist has subsequently chadgfault project definitions so that observers do not
have to explicitly join a bioblitz project to contribute recoydalthough the project page was

available to view before the BioBlitz, observations were prevented from inclusion if they fell outside
the predefined twentyfour hour window.

Data quality control

During the event, data went through a preliminary quabtytrol process. The wider iNaturalist
online community reviewed observation records in real time, and could verify an observation by
agreeing with it, or offeng a new or different identification based upon the photo and descriptive
evidence provided. &a thatwereentered by data helpers or batch uploaderechecked for
accuracy, particularly spelling mistakes, though generally the presence of a look up function in
iNaturalist did a good job of mitigatingpellingerrors.

The i Natur adsedr cshh agrusded wias used as a benchmart
valid. At the time of the BioBlitz, order to become research grade, an observatieded tdave a

location, time, image (or sound recordings well as an identification that igraed upon by two or
moreiNaturalist user accountslowever later changes to thaesign of the platform required an

observation to be identified at leastsfpeciedevel as well. This did not change our process of

quality control, buhas meant that s@robservations which were accepted as having acquired
Airesearch gradeo in the original downl oad of da
iNaturalist due to identification only fgenusor higher.

In the months following the BioBlitz, mufile groups of people were recruited to conduct further
identification verification. The iNaturalist social network continued to be utilized for observations
with photographs to achieve research grade. Volunteers reviewed records for validity, especially
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proper taxonomic designation. Taxonomic specialists both within the Nationab&arkeand

beyond were utilized to review observatiohbere was also a group of project curators (trusted
specialists in their respective fields), that reviewed and cupaitgectbased records with no
photographic evidencg¢hese included data received from eBiftie latter group was especially
important as, due to the construct of iNaturalist, records cannot become research grade without a
photo (or soundecording. Forrecords created by trusted specialists in their fields and of taxa
expected in the region, a project curator could agree with the identity olb$leevationThis created

a Acuratedod status equivalent to research grade
project. Two approaches were used to address observations of taxa unexpected for the region.
Records without sufficient evidence to ever become reseaade were not curated and left out of
the final countAlternatively, taxonomy was generalized when there was not enough evidence to
support an observation, e.g. a poor quadhgtograph first identified asspined green stink bug

Loxa flavicollis may have been identified as simply Hemiptera by the curator, thus bringing the
agreed upo level of the record up totaxonomic oder rather than species.

During the data review and curation proceissjnitial method wago check all observations. This
was atime-consumingundertakinghowever and so the data review methodology shiftetbtas on
verifying the resulting overall taxonomic list rather than each record. The rpvoeess
subsequentljocusedon taxathat stood out in some wayd locatinghe recorgs) related tathose
taxa Records receiving detailesgrutinyincluded those representing taxa newhtpark list, rare in
theregion,or outside ofanexpected range. By adopting these filters as the primaation
techniquewe acceptehto the project list theommon speciesxpected for the areandalso
accepted that within the overall body of iNaturalist records for the prtpece were records of
varying quality for the common speciddis shift in methodalgy worked well at quikly
eliminating erroneous observations, bigomeant that some observationsagll-known specie in
the areavere noffully curated.

Though all observationiacluded in the iNaturalist project for the evexturred during the BioBlitz,

not all dataveresubmitted during that time period. This was particularly true for taxonomic groups

not readily identifiable in the field, which required further lab work to identify to genus or species.
Various packets of data entering iNaturalist long after theteweant that acquiring a complete and
clean dataset for the 2014 @AddiNordlys theBiwasBbhei t z was
dataset of bacteria that could not be entered into iNaturalist, as the underlying iNaturalist database
did not have the capay to recognize theeaxonomy of anajority of those entries. The final dataset

was extracted on January 22, 2015 from iNaturalist and contained a combination of research grade
and curated records. It was saved as a Microsoft Excel file, and the bdatarappended. The

Excel sheets were imported into Microsoft Access along with the spetierisNPSpecies for
comparisorand further clean up. In particular, the list was checked for synonyms between older and
newer taxonomic designations. iNaturaliself is a dynamic system with new references regularly

being added, though at any given time the system may not be able to reconcile all synonyms between
old and new names. During tlB$oBlitz itself, new taxonomy was added to the iNaturalist system,

and these recordsere thereforeén particular neeaf careful review. Additionallywhere there were



multiple subspecies recorded the same speciesh@&se were generalized to a single species
designatiorfor the purpose of computing sum counts for défe taxonomic groups.



Results

Due to the dynamic nature of iNaturalist as a rustr platform open to ongoing editing and

addition of historic records, results presented here may differ from data downloaded or accessed after

January 22, 2015.

Diversity

BioBlitz Species Diversity (2,884 species)

Reptiles Fish  Amphibians Other Animals
8(<1%)—_ 20 (1%) 8 (<1%) 127 (4%)
Arachnids
31 (1%)
Archaea
69 (2%)

Protozoa
28 (1%)

' Plants
/789 (27%)

Bacteria
917 (32%)

Mollusks
74 (3%)

Mammals
43 (2%)

Kelp, Diatoms
and Allies
127 (4%)

Figure 1: Species diversity and total number of species recorded at the 2014 Golden Gate National
Parks BioBlitz. Percentage of total diversity for each taxanomic group is provided in parenthesis.

Figure 1 abovehows theroportionof different taxonomic groups within tHimal species count
from the 2014 GGNPO6s BioBIlitz. Withttepearcemdgefr of
the wholethateach taxa group representadicatedin parenthesisPlease note, thierm species

refers to the number of individual species observed or lowest taxonomic rank if identification to
species was unavailablend provided the record could only have represented a single species; for
example, if only one record of the family Gammndaewasrecorded, it must have represented a

single species. Additionallynultiple subspecies within the same species were counted only once at



the specislevel. However, thdull list containing both species and subspecies can be found as an
appendixo this report.

Effort

An observemwas any person that generated at least one event record to an iNaturalist @igorent

2). For comparisomf relative effort between groupshservers that recorded observations in
different taxonomic groups were cdad once within each group.

Figure 2: Number and proportion of the 2014 Golden Gate National Parks BioBlitz observersby

BioBlitz Observers (1,065 total) by Taxonomic Group

Reptiles N
Protozoa 37 (4%) . o
6 (1%)

//.)/-
//’
p

/" Plants
/235 (22%)

and Allies
21 (2%)

taxonomic group. Percentage of total observers for each taxonomic group are provided in parenthesis.

Inviting a broad sweep of observations from taxonomic speciastsell as general public

observations, resulted in a collection of records that suggests differences in the effort needed to

document different taxa. We compared the number of observitis wach taxonomic group to the

proportion of taxonomic observations

documented biodiversity. As can be seen ffagures land?2 (above), and 3 (below), the observers

and

who made plant obseations achieved a high percentage of the total observations and also

represented a high percentage of the biodiversity. In corttnastery small percentage of observers

recording bacteria achieved a reasonable percentage of the total BioBlitz obsenaatta high
percentage of total biodiversity. Amphibian and reptile observers combined to make a group
representind 0 percent of observers, but only returned 1.5 percent of the total observations, and
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contributed less than 1 percent of the overall iviedity observed during the event. This suggests a
relationship between detectability and time required per organisigefiatificationthatinfluenced

the return on effort by any given observer. Plants are conspicuous and stationary, and therefore allow
for a fairly rapid accumulation of records. Twenty years ago, bacteria would have required a huge
amount of effort, but with mechanization of DNA analysis, a few observers in a laboratory were able
to generate a great number of observations.

Observations (12,713 total) by Taxonomic Group

Reptiles Fish

Y Amphibians
56 (<1%)—_ 42 (<1%)

155 (1%) Arachnids

103 (1%)

Archaea
168 (1%)

Protozoa
71 (1%)

:“" Plants
;’ 4812 (38%)

Bacteria
2396 (19%)

\ “

Mollusks
247 (2%)
Mammals

168 (1%) Fungi Kelp, Diatoms and

453 (4%) 24*‘;'123/ )
o

Figure 3: Number and proportion of the 2014 Golden Gate National Parks BioBlitz observations by
taxonomic group, and total number of observations. Percentage of total observations for each taxonomic
group are provided in parenthesis.

ComparingFigure 2 toFigure 3,it can be seen that the proportion of overall diversity within the
eventrelativeto the proportion of observations shrinks markedly for groups with a high number of
repeat detections, such as birds and amphibians. Corwenseproportion grows for groups with
high number of unique observations such as bacteria and fungi.

Taxa found only once - unique among event observations

A high percentage of unique species observations within a group represent some combination of the
difficulty of detection for that species and the relative level of effort that inemthe investigation

of that group. Very few bird observatiofiess than one percent) were unique, which was to be
expected, since there were a lot of birgedicipatng in the eventBirds, amphibians, and plants
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represent fairly conspicuous groups with a good level of effmitcated to documenting them during

theBioBlitz. Converselynearly one quarter of spider observations were upnigitle only five
percent opeoplerecording an arachnid observatiétain during the second day of the event may
alsohavedecreased the detectabilitytbfs groupoverall The high percentage of fisipecieghat
were observed only once, nearly 30 percent, suggeststnateffot searching for fishvould have

resulted in a good return of additional species.

Unique Observations - Species Was Only Observed Once
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Figure 4: The percentage of unique observations made during the 2014 Golden Gate National Parks

Bioblitz by taxonomic group
Comparison of BioBlitz results with the antecedent park species list

The 2014 GGNPOGs
species listThe folowing table shows a comparison between the two lists.
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Mammals
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Slugs and Snails
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Other Non-vertebrates
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Figure 5: Comparison between antecedent park species list and the 2014 Golden Gate National Parks BioBlitz data
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Sinceprior work in compiling the NPSpecies park list had focusedaseular plants and vertebrates

it was not surprising that the BioBliszicceeded in documenting many new records of taxa in groups
such as bacteria, insects, and chromista. However, mangse species have undoubtedly been
documented in historical research, but never formalized as an NPSpecies record. Note that plants and
mammals identified in the BioBlitz but not on the park NPSpecies list were primarily domestic plants
located in park gaehs, or domestic mammals located in park pastures or cakfiaile theNational

Park Services interested in feral or escaped species, domestic animals or cultivated plants are of

little interestto natural resource stadhd are therefore not included park species lists.

NPSoecies contains presenicdormation for each species within each park unit, and in the original
certification process some species were placed on the list because they were expected to occur within
the park, but had no direct eeidce to support their occurrence in the paHesewere giveran

occurrence valuefii Pr o b a b |.oyYOthd? specge®weite known to have appeared historically but

had no contemporary evidence and thus @Qxquired
The BioBlitz generated observation recofais73 species witltheseoccurrence values, providing
evidence for upgr adi.aOfthesebkrecerdwweraf vascdlar plargoonefi Pr e s e n
bird, teninvertebrats, andonemammal specie@acific whitesided dolphin).
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Discussion and recommendations for future events

Prior to 2014, a cthiosted National Geographic and National Park Service BioBlitz had not used a
web based platform as a major data collection tool as well as a dyregrogitory of data. Therefore,
the GGNRA was in a unique position with few precedents upon which to build a comprehensive
action plan. One of the advertised goals of the BioBlitz was to ultimately use thencedata to
update the park species list ifPBpecies; the following discussion arose from that endeavor.

A significant success of the 2014 GGNP BioBlitz wilzatmany experts and public alike who
embraced the concept, and came ogaidicipateand document speciaggspitethe rainy weather
during thesecond day of the everithe high number of observations (A13) is testamernb the
usability of data entry sgems employed, and to affectivegroup of organizers and attendees alike,
who were able to initiate and maintain an atmosphere ofwisgdhroughout the entire evefior

the most part the public inventories werell attended, particularly nigiime inventories, anchany
taxonomic groups were representdtugh some more thoroughly than others.

Use ofthe web based platform, iNaturalist, as the repository for the BioBlitz data, has advantages
thatcontinuelong after the event is over. iNaturalist is one of the data publishers to the Global
Biodiversity Information Facility which provides freely avdila, verified biological datasets to the
scientific community\yww.gbif.org). Only research grade observations are accepted, so by
encouraging a high standard of data entry and curation of records, the 2014 GGNP BioBlitz
contributed a substantial dataset that can be utilized for scientific research beyond the immediate
goals of the event. Other organizations, such as Calflora, also use iNaturalist research grade
observations that meet their specific requirements (CalfRya5).BioBlitz data will thereby be
valuable for reducing data gaps and improving research into spistiisutions at a greater

resolution than park boundaries.

Creating a BioBlitz project within iNaturalisioes have advantages with regard to seesspecies

datg althowgh during the GGNBIoBIitz it did rely onapotential observer to take the extra step of
joining the project prior to making an observatiSharing data pertaining to sgtive speciesan be

of a big concern to natural resourgeracies, particularly if spatial data are involved. iNaturdligts
obscurethe publicly accesdile location coordinates hyp toten kilometers for sensitive species
However havinganaccurate location for a species observation is highly beneficah&tural
resourceananager. The advantage of thatlralst project is that although data for sensitive species
are publically obscured by default, the administratut project curators (as well as the observer)
canaccesghe unobscured coordinateshe same is true for those observations where the geoprivacy
was set to fiobsc¢ubaedod nlWihtfepeat umgladesto iNaturalist,

incidental observations that might be of interest to a project (such as those made during a Bioblitz
time and placegventhough the observer was not intentionally taking pa#), now be added
subsequently by the project curators, however coordinates will remain obddheegeoprivacy

settingi s ApPri vat e
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The park species list, extracted from NPSpecies and used to compare with BioBlitz data, was derived
from five lists housed within NPSpecies. A species list is a valuable aid to ongoing park strategy and
conservation methods, but can quickly become outdatettomplete unless maintained on a

regular basis. One of the challenges posed by the approach to hold the event with a multi park
boundary was that there was no single definitive list of area wide species. Maintaining multiple park
lists within a singlédboundary has administrative and data resolution advantages and disadvantages
not within thescopeof this report, but adds an extra level of effort needed to maintain up to date lists
in NPSpeciesCondensing this data into one checklist and making figredntents were current
presented aajor challenge when preparing for the BioBlitz

Issues arose especially with regard toaudate nomenclature, particularly when one park unit list

had a species scientific name updated but anothemdta@his cased synonym errors and

inadvertent duplicate entries in the consolidated list that needed to be rethedatabase behind

i Naturalist didnét al ways recognize the same no
preferred For example, at théne of the event, iNaturalist usélae more globaktaxonomic

nomenclaturédrom Kew Gardens for the plakingdom while Californiabotanists prefethe more

locally specializedhomenclature from the 2012 Jepson Manual Vascular Plants of Califbhisa.

presented further challenges when comparing the two datasets after thd evehably compare

thedatg multiple crosswalk tablesvhich help map fields across different databases, had to be

meticulousy corstructed Thetaxonomichierarchiegfor whethe an organism was a vascular plant,
protozoa, etc.) didndét entirel y,NPIpecedhbreaket ween t
down plants into vascular and neascular plants, whereas iNaturalist lumpsst together simply

as npl ant fongasmeul ar pl ankelp, didtomlancdl h § eiswt grtiohei img.
this required multiple querseand a construction of a cresdk tableto rectify. Whilst the latter

didndét directly impact the datyingdatat was necessa

One consequence of having to produce compadaiiesetss that it highlighted just how static the
park species list had become in NPSpecies, and the requisite workigathteit. However, the
multiple crosswalks created to compare dataasts produceduerytools that would allow rapid
identification of outmoded NPSpecies records, which is an extremely usgiobtiyct and should
facilitate record maintenance towards a refined park species list.
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Recommendations

The 201 4BioBlENhRdusedhousands of useful species occurrence records and dozens that
either confirmed presence of species in the participating parks or represented range expansions. The
event also producedhata that required a great deal of review in order to proddeéirdtive species

list, and generated numerous records of questionable or no utility, somewhat due to limitations in
methodology. Reviewing the event through all stages of data collection to examine what could have
been done to generate better qualitiadhas led us to the following recommendations to put forward

for data management in future BioBlitz endeavors.

1. The data should be considered an event product rather than a gyroduct. While a
BioBlitz includes interpretation and outreach goals, othex aspects of the event are
contributing to expanded information about biodiversity and generation of a good species list.
To best fulfill these goals,gy as much attention to the science and methodology of data
collection as tothe other aspects of BioBl planning Recognize that there is a time
commitment involved in order to return a quality product.

2. Envision your data goals in advanceDecide at the planning stage what you want to
achieve from the BioBlitz and resulting dataset in order to bestgtratdata entry methods
and required fields. Some questions to consider are: What types of taxa are you emphasizing?
How many hours do you have available to dedicateu®w andcleanupof data? What is
the final resting place for the dataset? Will iNaturalist fulfill all of your goals or is it one tool
in the toolkit?

3. Train your core group in advance on iNaturalist (or other platform to be used)For all
taxa or multitaxa events, théNiaturalist platform is an excellent tool. To be most effective,
however, integrate adoption of iNaturalist methods into the event. Build a cadre of users who
are proficient in its use and capable of coaching others leading up to and during the event.
Evens with more of a taxonomic focus may be well served by platforms such as eBird that
are designed for data withe same focusiowever, theemaindeof the recommendations
belowrelatedto all taxa events will generally focus on use of iNaturalist.

4. Recondle and review taxonomy in advancelf the intent is to compare the resulting
BioBlitz data with existing species lists, make sure the antecésksrare clean, free of
errors, and up to date with current nomenclature before the event. Check that your
ogani zationds preferred t aiNaumlsnithesour ces ar e
organization has no preferred taxonomy sources, it woutptdslybeneficial to reconcile
the existing species lists with iNaturalist taxonomy before the event. Thoughiglbteime
consuming, this will greatly reduce the time spent cleaning up the data post event. When
tallying up the BioBlitz results, false positives can be generated bg¢hthat within the
iNaturalist taxonomy there may be two names thatggmsidersynonyms

5. Be strategic with choice of taxonomic groups to search for during your everbecide
what type of BioBlitz would fulfil the goals of the event. An all taxa BioBlitz is great for
public outreach and education; flora and large fauna can bedasiyto observe, and
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identification can happen by larger groups of people at the same time, generally without the
use of expensive or specialist equipment. However, the very conspicuousness of organisms
will likely mean multiple observations of the sanpesie® effort that could potentially have
been more directedf. the existing park species list is fairly comprehensive in certain
taxonomic groups, a more focused BioBlitz on previously underreported taxonomic groups
could bea productivegoal. Alternatiely, combine the two approaches, but play to the
strengths of available data collection methods to make every record catmaip$ask a

different questiothan simply occurrender taxonomic groups already represented, to make
sure data collection effois not wasted, such as the construction of repeatable observation
grids intensive search areas,transects to collect species distribution and abundance data.

. A central event goal is to create evidence with lasting valuEmphasize from the start that
the benefit of using iNaturalist is the constructodm global archive of biodiversitgvidence

that will contribute to future decades of research. The purpose of the event is to create quality
records of lasting research value, & 2&ntury version o€harles Darwiron anexploration
Describing it in this way will help to engage participatatsreae records of enduring value

and encourage a high standard of observation record quality. Instill the idea thatophotos
sound recordigs should primarily serve as evidence for a second person to conclude the
same identification as the observer, and that descriptions should be used for features too
ephemeral to photogph. Be creative with cameras integrated imbacroscopegor tiny

diagnostic featuresProvide training materials on biological digital photography methods and
make sure to include which diagnostic features are impddaetch taxonomic groyand

how to capture those in focus

Utilize experts within the social network phtform to verify photographs. Recruit beyond

the geography of the event itself; this is a great way to encourage participation by people who
cannot make it to the evemts well as increasing the pool of expert identifiers for more
specialized taxonomic gups.Make sure the online user names for chosen experts are well
documented. This will make it easier to verify that a record has been curated satisfactorily.

Use paper as little as possibld?aper datasheets make sense for people who do not own a
mobile device capable of operating the app, or for people in a lab space taking photographs
through a dissecting microscope. However, paper should only be used as a temporary
tracking tool on the way towards creation of an iNaturalist record that includes ppitiog

or sound recording evidence. Do not use paper datasheets for general observations that lack
sustaining evidence. These cannot be verified easily by a second user and do not function
well in the iNaturalist platform. If collecting data that doeseuaily fit into the iNaturalist

model (such as bacteria or DNA data), this shbelttacked using another method.

Set up data centers as data coaching locations rather than processing centditse

greatest value of iNaturalist expert users on site ¢(®&zh others on getting their data in, not

typing it for them. Help observers without iNaturalist accounts to set one up and record their
data. This means they gain ownership and responsibility of their records, and can be

contacted through the social glab r m, as wel | as reducing dat a
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10.

11.

in general user accounts are difficult and time consuming to verify or manage, and are not
fully utilizing the power of the social platforrEncouragell users to follow up on their
iNaturalistobservationsn order to achieve a higher rate of identifications that reach a
positive consensus.

Do not let theappeal of thee v e mytar@ &inale checklistimpedethe focus oncreating a
dataset of lasting utility. One of the key aspects of tBeoBlitz is the fanfare summary

count at the end of the event. By using iNaturalist as a single platform to create that dynamic
count, it may be tempting to enter unsubstantiated data into general user accounts for the big
reveal. Arbitrarily forcing datérom one format to another where it may not be a natural fit

can cause problems. In the case of iNaturalist, this is mainly due to a lack of photographic
evidence. limembers of a bioblitz give in to this temptatiomake sure that dataedeleted

from iNaturalist on the following dafwhilst keeping the original data formailhe datadid

not meet the criteria of creating high quality digipddotograph or sound recordiegidence

and is not worth further management timesuch a platformAn alternativecould be to set

up a temporary database in a separate system that integrates data sets from multiple sources,
including the one from iNaturalist, during the event. Preset queries could be run at any time
during the event to produce the dynamic counts tla@driginal data stays in its appropriate
format, preventing issues such as loss of resolution, data entry errors, verification issues and
unnecessarglata management after the event.

Work in advance on geographic boundarieand encourageparticipants to use open
geoprivacy.Before the eventdecide upothe resolution of spatial data required, as this will

affect the post event workload. For instance, if the desired outcome BfdBlitz is simply

to indicatewhich speciesarepresent within the pafsoundary then only one observah of

each specielsas to reach research gradewrated standar@lthough as manguality

records as possible desirablg. However, it may be decided that a finer resolution of species
observation is required, such as in the case of the GGNP BioBlitz where the results will
populatethe multiplepark species lists within NPSpecies. Timganghat at least one

observatiorof each speciesom within the spatial extemoveredby each one of the lists

needs to reach rearchgradeor the curated standarayith potential tomarkedlyincreag the

curation workload.Encouragai ser s t o not have t heiBioBlitgeopr i v:
observations, it will obscure a spatial location, and during dataset quality control there is no

way to see where such records really are located, or even if they are within park boundaries.

The finer the spatial resolution required, the grethieimperativefor a higher quality of
observation records, and sdocumentation of ex
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Conclusion

In large measure, the 2014 Golden Gate National Parks BioBlitz was designed as an outreach event
to stimulate interest in science and conservation of biodiversity. Thelaidableaspects to include

in the planning of any BioBlitz. The event itself wasll attendedy members of thpublic, school
children, and scientists alikencouraging many first time visitorsttee park.The combination of

BioBlitz and BiodiversityFestivaloffered anengaging mix of education, public outreaahd

sciencefrom taking part in scientific field workp learning abouBay Areabiodiversity and
conservation.There is no doubt that, with the resources available, it successfully prodozata
snapshot of what could be found on GGNRA land on Ka&" and 29, 2014 A total of 2884

species were observed during the BioBlitz wiffil8 of those not already on the park species lists

and a further 73 species updated. Howgtver results and methodology reflect fundamental
challenges throughout all stages of lasgale citizen science event plannif@e protracted length

of time between the event apdblication of thedataare generally indicative d@he high level of
involvement necessary to compile not just a clean data seinbabmparable with the padk

official NPSpecies list. This suggests that although a park species list is an extremely valuable tool,
there is yet a great deal of effort that would be required to pool results of all species documentation
from onegeographic area into one syst€dmmmonuse of a system such as iNaturalist in the future
will allow greater ease in generation of comprehensive species lists.
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Appendix A

Table of validated taxa observed during the 2014 GGNP BioBlitz

Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.
Denotes
subspecies Category of Taxa Scientific Name Common Name
Amphibian Aneides lugubris Arboreal Salamander
Amphibian Batrachoseps attenuatus California Slender Salamander
Amphibian Dicamptodon ensatus California Giant Salamander
Amphibian Ensatina eschscholtzii Ensatina
subspecies Amphibian Ensatina eschscholtzii xanthoptica Yellow-eyed Ensatina
Amphibian Pseudacris sierra Sierran Treefrog
Amphibian Rana draytonii California Red-legged Frog
Amphibian Taricha granulosa Rough-skinned Newt
Amphibian Taricha torosa California Newt
Bird Accipiter cooperii Cooper's Hawk
Bird Accipiter striatus Sharp-shinned Hawk
Bird Aechmophorus clarkii Clark's Grebe
Bird Aechmophorus occidentalis Western Grebe
Bird Aegolius acadicus Northern Saw-whet Owl
Bird Aeronautes saxatalis White-throated Swift
Bird Agelaius phoeniceus Red-winged Blackbird
Bird Aix sponsa Wood Duck
Bird Anas acuta Northern Pintail
Bird Anas americana American Wigeon
Bird Anas clypeata Northern Shoveler
Bird Anas crecca Green-winged Teal
Bird Anas cyanoptera Cinnamon Teal
Bird Anas penelope Eurasian Wigeon
Bird Anas platyrhynchos Mallard
Bird Anas strepera Gadwall
Bird Anser albifrons Greater White-fronted Goose
Bird Anthus rubescens American Pipit
Bird Aphelocoma californica Western Scrub-Jay
subspecies Bird Aphelocoma californica californica Coastal Western Scrub-Jay
Bird Aquila chrysaetos Golden Eagle
Bird Aratinga erythrogenys Red-masked Parakeet
Bird Ardea alba Great Egret
Bird Ardea herodias Great Blue Heron
Bird Arenaria melanocephala Black Turnstone
Bird Aythya affinis Lesser Scaup
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Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.

Denotes
subspecies Category of Taxa Scientific Name Common Name

Bird Aythya marila Greater Scaup

Bird Bombycilla cedrorum Cedar Waxwing

Bird Branta canadensis Canada Goose

Bird Bubo virginianus Great Horned Owl

Bird Bucephala albeola Bufflehead

Bird Bucephala clangula Common Goldeneye

Bird Buteo jamaicensis Red-tailed Hawk
subspecies Bird Buteo jamaicensis calurus

Bird Buteo lineatus Red-shouldered Hawk
subspecies Bird Buteo lineatus elegans California Red-shouldered

Hawk

Bird Buteo swainsoni Swainson's Hawk

Bird Butorides virescens Green Heron

Bird Calidris alba Sanderling

Bird Calidris minutilla Least Sandpiper

Bird Calidris virgata Surfbird

Bird Callipepla californica California Quail

Bird Calypte anna Anna's Hummingbird

Bird Cardellina pusilla Wilson's Warbler

Bird Cathartes aura Turkey Vulture

Bird Catharus guttatus Hermit Thrush

Bird Cepphus columba Pigeon Guillemot

Bird Certhia americana Brown Creeper

Bird Chamaea fasciata Wrentit

Bird Charadrius nivosus Snowy Plover

Bird Charadrius vociferus Killdeer

Bird Chondestes grammacus Lark Sparrow

Bird Circus cyaneus Northern Harrier

Bird Cistothorus palustris Marsh Wren

Bird Colaptes auratus Northern Flicker

Bird Columba livia Rock Pigeon

Bird Corvus brachyrhynchos American Crow

Bird Corvus corax Common Raven

Bird Cyanocitta stelleri Steller's Jay

Bird Dryocopus pileatus Pileated Woodpecker

Bird Egretta thula Snowy Egret

Bird Elanus leucurus White-tailed Kite

Bird Empidonax difficilis Pacific-slope Flycatcher
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Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.

Denotes

subspecies Category of Taxa Scientific Name Common Name
Bird Euphagus cyanocephalus Brewer's Blackbird
Bird Falco columbarius Merlin
Bird Falco peregrinus Peregrine Falcon
Bird Falco sparverius American Kestrel
Bird Fulica americana American Coot
Bird Fulmarus glacialis Northern Fulmar
Bird Gallinago delicata Wilson's Snipe
Bird Gavia immer Common Loon
Bird Gavia pacifica Pacific Loon
Bird Gavia stellata Red-throated Loon
Bird Geothlypis trichas Common Yellowthroat
Bird Haematopus bachmani Black Oystercatcher
Bird Haemorhous mexicanus House Finch
Bird Haemorhous purpureus Purple Finch
Bird Haliaeetus leucocephalus Bald Eagle
Bird Hirundo rustica Barn Swallow
Bird Hydroprogne caspia Caspian Tern
Bird Icterus cucullatus Hooded Oriole
Bird Junco hyemalis Dark-eyed Junco
Bird Larus argentatus Herring Gull
Bird Larus californicus California Gull
Bird Larus canus Mew Gull
Bird Larus delawarensis Ring-billed Gull
Bird Larus glaucescens Glaucous-winged Gull
Bird Larus occidentalis Western Gull
Bird Limnodromus scolopaceus Long-billed Dowitcher
Bird Limosa fedoa Marbled Godwit
Bird Loxia curvirostra Red Crosshill
Bird Megaceryle alcyon Belted Kingfisher
Bird Melanitta americana Black Scoter
Bird Melanitta fusca White-winged Scoter
Bird Melanitta perspicillata Surf Scoter
Bird Meleagris gallopavo Wild Turkey
Bird Melospiza melodia Song Sparrow
Bird Melozone crissalis California Towhee
Bird Mergus merganser Common Merganser
Bird Mergus serrator Red-breasted Merganser
Bird Molothrus ater Brown-headed Cowbird
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Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.

Denotes
subspecies Category of Taxa Scientific Name Common Name
Bird Numenius americanus Long-billed Curlew
Bird Numenius phaeopus Whimbrel
Bird Nycticorax nycticorax Black-crowned Night-Heron
Bird Oreothlypis celata Orange-crowned Warbler
Bird Oxyura jamaicensis Ruddy Duck
Bird Pandion haliaetus Osprey
Bird Passer domesticus House Sparrow
Bird Passerculus sandwichensis Savannah Sparrow
Bird Passerella iliaca Fox Sparrow
Bird Patagioenas fasciata Band-tailed Pigeon
Bird Pelecanus occidentalis Brown Pelican
Bird Petrochelidon pyrrhonota Cliff Swallow
Bird Phalacrocorax auritus Double-crested Cormorant
Bird Phalacrocorax pelagicus Pelagic Cormorant
Bird Phalacrocorax penicillatus Brandt's Cormorant
Bird Pheucticus melanocephalus Black-headed Grosbeak
Bird Picoides nuttallii Nuttall's Woodpecker
Bird Picoides pubescens Downy Woodpecker
Bird Picoides villosus Hairy Woodpecker
Bird Pipilo maculatus Spotted Towhee
Bird Podiceps auritus Horned Grebe
Bird Podiceps grisegena Red-necked Grebe
Bird Podiceps nigricollis Eared Grebe
Bird Podilymbus podiceps Pied-billed Grebe
Bird Poecile rufescens Chestnut-backed Chickadee
Bird Porzana carolina Sora
Bird Psaltriparus minimus Bushtit
Bird Rallus limicola Virginia Rail
Bird Recurvirostra americana American Avocet
Bird Regulus calendula Ruby-crowned Kinglet
Bird Regulus satrapa Golden-crowned Kinglet
Bird Sayornis nigricans Black Phoebe
Bird Sayornis saya Say's Phoebe
Bird Selasphorus sasin Allen's Hummingbird
Bird Setophaga coronata Yellow-rumped Warbler
subspecies Bird Setophaga coronata auduboni Audubon's Warbler
Bird Setophaga townsendi Townsend's Warbler
Bird Sialia mexicana Western Bluebird
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Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.

Denotes
subspecies Category of Taxa Scientific Name Common Name
Bird Sitta pygmaea Pygmy Nuthatch
Bird Spinus pinus Pine Siskin
Bird Spinus psaltria Lesser Goldfinch
Bird Spinus tristis American Goldfinch
Bird Stelgidopteryx serripennis Northern Rough-winged
Swallow
Bird Streptopelia decaocto Eurasian Collared-Dove
Bird Strix occidentalis Spotted Owl
subspecies Bird Strix occidentalis caurina Northern Spotted Owl
Bird Strix varia Barred Owl
Bird Sturnella neglecta Western Meadowlark
Bird Sturnus vulgaris European Starling
Bird Tachycineta bicolor Tree Swallow
Bird Tachycineta thalassina Violet-green Swallow
Bird Thryomanes bewickii Bewick's Wren
Bird Toxostoma redivivum California Thrasher
Bird Tringa incana Wandering Tattler
Bird Tringa melanoleuca Greater Yellowlegs
Bird Tringa semipalmata Willet
Bird Troglodytes aedon House Wren
Bird Troglodytes pacificus Pacific Wren
Bird Turdus migratorius American Robin
Bird Tyto alba Barn Owl
Bird Uria aalge Common Murre
Bird Vireo gilvus Warbling Vireo
Bird Vireo huttoni Hutton's Vireo
Bird Zenaida macroura Mourning Dove
Bird Zonotrichia atricapilla Golden-crowned Sparrow
Bird Zonotrichia leucophrys White-crowned Sparrow
subspecies Bird Zonotrichia leucophrys nuttalli Nuttall's White-crowned
Sparrow
Chromista Achnanthes brevipes
subspecies Chromista Achnanthes brevipes intermedia
Chromista Achnanthes hauckiana
subspecies Chromista Achnanthes hauckiana rostrata
Chromista Achnanthes minutissima
Chromista Actinocyclus octonarius
Chromista Alaria marginata winged kelp
Chromista Amphipleura rutilans
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Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.

Denotes

subspecies Category of Taxa Scientific Name Common Name
Chromista Amphora granulata
Chromista Amphora ovalis
Chromista Amphora pediculus
Chromista Analipus japonicus
Chromista Astartiella wellsiae
Chromista Aulacoseira
Chromista Bacillaria paxillifer
Chromista Caloneis westii
Chromista Campylodiscus
Chromista Ceratium furca
Chromista Ceratium lineatum
Chromista Chaetoceros
Chromista Cocconeis californica
Chromista Cocconeis neodiminuta
Chromista Cocconeis placentula
Chromista Cocconeis scutellum
Chromista Coscinodiscus
Chromista Cyclotella meneghiniana
Chromista Cymbella microcephala
Chromista Delphineis surirella
Chromista Denticula subtilis
Chromista Desmarestia ligulata
Chromista Diatoma tenuis
Chromista Diploneis marginestriata
Chromista Diploneis ovalis
Chromista Discostella stelligera
Chromista Ditylum
Chromista Ectocarpus
Chromista Egregia menziesii feather boa kelp
Chromista Encyonema minutum
Chromista Entomoneis alata
Chromista Entomoneis paludosa
Chromista Epithemia sorex
Chromista Fallacia pygmaea
Chromista Fragilaria fasciculata
Chromista Fragilaria pulchella
Chromista Fragilaria tabulata
Chromista Fragilaria ulna
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Chromista Fucus distichus Rockweed
Chromista Gomphonema clavatum
Chromista Gomphonema parvulum
Chromista Gomphonema truncatum
Chromista Grammatophora marina
Chromista Gyrosigma balticum
Chromista Gyrosigma exile
Chromista Gyrosigma eximium
Chromista Hemiaulus
Chromista Hippodonta
Chromista Isthmia nervosa
Chromista Laminaria setchellii
Chromista Laminaria sinclairii
Chromista Lauderia
Chromista Leptocylindrus
Chromista Licmophora lyngbyei
Chromista Lithodesmium
Chromista Macrocystis pyrifera Giant Kelp
Chromista Mastogloia
Chromista Melosira granulata
Chromista Melosira moniliformis
Chromista Navicula amphibola
Chromista Navicula cincta
Chromista Navicula cuspidata
Chromista Navicula digito-radiata
Chromista Navicula elginensis
Chromista Navicula gregaria
Chromista Navicula halophila
Chromista Navicula peregrina
Chromista Navicula salinarum
Chromista Navicula tripunctata
Chromista Nitzschia amphibia
Chromista Nitzschia bryophila
Chromista Nitzschia fasciculata
Chromista Nitzschia frustulum
Chromista Nitzschia gandersheimiensis
Chromista Nitzschia gracilis
Chromista Nitzschia palea
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Denotes
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Chromista Nitzschia perminuta
Chromista Nitzschia punctata
Chromista Nitzschia pusilla
Chromista Nitzschia scalpelliformis
Chromista Nitzschia sigma
Chromista Nitzschia sigmaformis
Chromista Nitzschia tryblionella
Chromista Odontella aurita
Chromista Opephora
Chromista Paralia sulcata
Chromista Pelvetiopsis limitata Little Rockweed
Chromista Phaeostrophion irregulare
Chromista Pinnularia acuminata
Chromista Placoneis explanata
Chromista Pleurosigma formosum
Chromista Protoperidinium
Chromista Pseudolithoderma nigrum
Chromista Pseudo-nitzschia delicatissima
Chromista Pseudo-nitzschia seriata
Chromista Pseudostaurosira brevistriata
Chromista Pterygophora californica
Chromista Ralfsia pacifica
Chromista Rhizosolenia
Chromista Rhoicosphenia abbreviata
Chromista Rhopalodia gibberula
Chromista Rhopalodia operculata
Chromista Sargassum muticum Japanese Wireweed
Chromista Scytosiphon dotyi
Chromista Sellaphora pupula
Chromista Skeletonema
Chromista Staurosira construens
subspecies Chromista Staurosira construens venter
Chromista Stephanocystis osmundacea chain bladder kelp
Chromista Stephanodiscus excentricus
Chromista Stephanopyxis
Chromista Surirella fastuosa
Chromista Surirella linearis
Chromista Surirella ovata
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Chromista Thalassionema nitzschioides
Chromista Thalassiosira eccentrica
Chromista Thalassiosira nordenskioeldii
Chromista Trachyneis aspera
Chromista Tropidoneis
Chromista Tryblionella acuminata
Chromista Tryblionella granulata
Chromista Vaucheria
Crab/Lobster/Shrimp | Americorophium spinicorne
Crab/Lobster/Shrimp | Armadillidium vulgare Common Pill-bug
Crab/Lobster/Shrimp | Balanus crenatus Wrinkled Barnacle
Crab/Lobster/Shrimp | Balanus glandula Acorn Barnacle
Crab/Lobster/Shrimp | Caecidotea tomalensis
Crab/Lobster/Shrimp | Cancer productus Red Rock Crab
Crab/Lobster/Shrimp | Caprella californica
Crab/Lobster/Shrimp | Caprella mutica Japanese Skeleton Shrimp
Crab/Lobster/Shrimp | Chthamalus dalli
Crab/Lobster/Shrimp | Cirripedia barnacles
Crab/Lobster/Shrimp | Copepoda Copepods
Crab/Lobster/Shrimp | Corophium heteroceratum
Crab/Lobster/Shrimp | Crangon nigricauda Blacktail Bay Shrimp
Crab/Lobster/Shrimp | Crangonyx
Crab/Lobster/Shrimp | Cytheromorpha grandwashensis
Crab/Lobster/Shrimp | Emerita analoga Pacific Sand Crab
Crab/Lobster/Shrimp | Eudorella pacifica Camaroncitos encapuchados
Crab/Lobster/Shrimp | Gammarus locusta
Crab/Lobster/Shrimp | Hemigrapsus nudus Purple Shore Crab
Crab/Lobster/Shrimp | Hemigrapsus oregonensis Yellow Shore Crab
Crab/Lobster/Shrimp | Heptacarpus
Crab/Lobster/Shrimp | Hyalella
Crab/Lobster/Shrimp | Leptochelia
Crab/Lobster/Shrimp | Ligia occidentalis Western Sea Roach
Crab/Lobster/Shrimp | Ligia pallasii rock louse
Crab/Lobster/Shrimp | Listriella
Crab/Lobster/Shrimp | Metacarcinus magister Dungeness Crab
Crab/Lobster/Shrimp | Monocorophium insidiosum
Crab/Lobster/Shrimp | Neotrypaea californiensis Bay Ghost Shrimp
Crab/Lobster/Shrimp | Pachycheles rudis Thickclaw Porcelain Crab
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Crab/Lobster/Shrimp | Pachygrapsus crassipes Striped Shore Crab
Crab/Lobster/Shrimp | Pacifastacus leniusculus Signal Crayfish
Crab/Lobster/Shrimp | Pagurus hirsutiusculus Hairy Hermit Crab
Crab/Lobster/Shrimp | Pagurus samuelis blueband hermit
Crab/Lobster/Shrimp | Phoxocephalidae
Crab/Lobster/Shrimp | Pollicipes polymerus Goose Barnacle
Crab/Lobster/Shrimp | Porcellio scaber European woodlouse
Crab/Lobster/Shrimp | Procambarus clarkii Red Swamp Crawfish
Crab/Lobster/Shrimp | Pugettia producta Northern Kelp Crab
Crab/Lobster/Shrimp | Radimella aurita
Crab/Lobster/Shrimp | Robustaurila jollaensis
Crab/Lobster/Shrimp | Romaleon antennarium Pacific Rock Crab
Crab/Lobster/Shrimp | Semibalanus cariosus thatched barnacle
Crab/Lobster/Shrimp | Spinileberis hyalina
Crab/Lobster/Shrimp | Talitridae Sandhoppers
Crab/Lobster/Shrimp | Tetraclita rubescens Pink acorn barnacle
Crab/Lobster/Shrimp | Thecostraca Barnacles
Fish Amphistichus argenteus Barred surfperch
Fish Amphistichus rhodoterus Redtail surfperch
Fish Atherinops affinis topsmelt silverside
Fish Atherinopsis californiensis jack silverside
Fish Clevelandia ios Arrow Gobi
Fish Cottus gulosus Riffle Sculpin
Fish Cyprinus carpio Common Carp
Fish Eucyclogobius newberryi Tidewater Goby
Fish Gambusia affinis Western Mosquitofish
Fish Gasterosteus aculeatus Three-spined Stickleback
Fish Hypsopsetta guttulata Diamond turbot
Fish Ictalurus punctatus Channel Catfish
Fish Leptocottus armatus Pacific Staghorn Sculpin
Fish Micrometrus minimus Dwarf surfperch
Fish Micropterus salmoides Largemouth Bass
Fish Morone saxatilis Striped Bass
Fish Oncorhynchus kisutch Coho Salmon
Fish Paralichthys californicus California halibut
Fish Parophrys vetulus English sole
Fish Phanerodon furcatus White surfperch
Fungi Agaricus californicus

A-10




Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.

Denotes

subspecies Category of Taxa Scientific Name Common Name
Fungi Agaricus subrutilescens
Fungi Agrocybe erebia
Fungi Agrocybe praecox
Fungi Alectoria imshaugii Spiny Witch's Hair
Fungi Amanita muscaria Fly Agaric
Fungi Amanita novinupta
Fungi Amanita pantherina Panthercap
Fungi Amanita protecta
Fungi Amanita velosa springtime amanita
Fungi Annulohypoxylon thouarsianum Cramp Balls
Fungi Armillaria mellea Honey Mushroom
Fungi Arthonia Comma Lichens
Fungi Auriscalpium vulgare Earpick Fungus
Fungi Bjerkandera adusta smoky polypore
Fungi Bolbitius reticulatus
Fungi Bolbitius titubans Yellow Fieldcap
Fungi Boletus chrysenteron Red-cracking Bolete
Fungi Boletus eastwoodiae
Fungi Boletus edulis King Bolete
Fungi Bryoria tortuosa Yellow-twist Horsehair Lichen
Fungi Buellia dialyta
Fungi Buellia muriformis
Fungi Calicium abietinum
Fungi Calocera cornea club-like tuning fork
Fungi Calocera viscosa Jelly-antler
Fungi Caulorhiza umbonata
Fungi Chroogomphus vinicolor Pine Spikes
Fungi Chrysothrix candelaris Gold Dust Lichen
Fungi Chrysothrix xanthina
Fungi Cladonia bellidiflora Toy Soldiers
Fungi Cladonia chlorophaea Mealy Pixie Cup
Fungi Cladonia coniocraea Common Powderhorn
Fungi Cladonia furcata Many-forked Cladonia
Fungi Cladonia transcendens
Fungi Clavaria fragilis Fairy Fingers
Fungi Clitocybe
Fungi Collema furfuraceum
Fungi Coprinopsis
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Fungi Corticiaceae
Fungi Cotylidia
Fungi Crepidotus
Fungi Cyphelium inquinans
Fungi Cystolepiota seminuda
Fungi Dacrymyces palmatus
Fungi Dendrothele candida
Fungi Dolichousnea longissima Old Man's Beard
Fungi Entoloma
Fungi Evernia prunastri Oakmoss
Fungi Fellhanera bouteillei
Fungi Flavoparmelia caperata Common Greenshield Lichen
Fungi Flavopunctelia flaventior Speckled Greenshield
Fungi Fomitopsis pinicola Red-banded Polypore
Fungi Galerina
Fungi Ganoderma applanatum Artist's Bracket
Fungi Geastrales Earth Stars
Fungi Gliophorus psittacinus Parrot Mushroom
Fungi Gymnopilus
Fungi Gymnopus quercophilus
Fungi Gymnopus villosipes
Fungi Helvella maculata
Fungi Hemimycena
Fungi Heterobasidion occidentale
Fungi Heterodermia leucomelos
Fungi Hygrocybe acutoconica
Fungi Hygrocybe coccinea Scarlet Waxy Cap
Fungi Hygrocybe punicea Crimson Waxcap
Fungi Hygrocybe virginea Snowy Waxcap
subspecies Fungi Hygrocybe virginea virginea
Fungi Hypholoma fasciculare Sulphur Tuft
Fungi Hypocenomyce castaneocinerea
Fungi Hypocenomyce oligospora
Fungi Hypogymnia apinnata
Fungi Hypogymnia enteromorpha
Fungi Hypogymnia enteromorphoides
Fungi Hypogymnia heterophylla Seaside Bone Lichen
Fungi Hypogymnia occidentalis Lattice Tube Lichen
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Fungi Hypogymnia physodes Hooded Tube Lichen
Fungi Hypotrachyna afrorevoluta
Fungi Hypotrachyna revoluta
Fungi Imshaugia aleurites Salted Starburst Lichen
Fungi Inocybe
Fungi Kretzschmaria deusta brittle cinder
Fungi Lactarius rubidus Candy Cap
Fungi Laetiporus gilbertsonii Sulphur Shelf
Fungi Lecania naegelii
Fungi Lenzites betulina gilled polypore
Fungi Lepraria Dust Lichens
Fungi Leptonia
Fungi Leucogyrophana romellii
Fungi Leucopaxillus gentianeus
Fungi Loxosporopsis corallifera
Fungi Lycogala epidendrum Wolf's Milk
Fungi Lycoperdon perlatum Common Puffball
Fungi Marasmius
Fungi Melanoleuca
Fungi Menegazzia subsimilis
Fungi Micromphale sequoiae
Fungi Morchella elata Black Morel
Fungi Mycena acicula
Fungi Mycena adscendens
Fungi Mycena aurantiomarginata
Fungi Mycena galericulata common bonnet
Fungi Mycena haematopus bleeding fairy helmet
Fungi Mycena pura Lilac Bonnet
Fungi Niebla cephalota Powdery Sea-Fog Lichen
Fungi Niebla homalea Armored Sea-Fog Lichen
Fungi Ochrolechia juvenalis
Fungi Parasola auricoma
Fungi Parmelia hygrophila
Fungi Parmelia sulcata Shield Lichen
Fungi Parmotrema arnoldii Arnold's Parmotrema Lichen
Fungi Parmotrema perlatum Black Stone Flower
Fungi Parmotrema stuppeum
Fungi Peltigera collina Tree Pelt Lichen
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Fungi Pertusaria californica California Pore Lichen
Fungi Peziza
Fungi Phlogiotis helvelloides apricot jelly
Fungi Phylloblastia
Fungi Physcia adscendens Hooded Rosette Lichen
Fungi Physcia tribacia Beaded Rosette Lichen
Fungi Placynthiella uliginosa
Fungi Platismatia glauca Varied Rag Lichen
Fungi Platismatia herrei Herre's Ragged Lichen
Fungi Pluteus
Fungi Postia fragilis
Fungi Protoparmelia ochrococca
Fungi Psathyrella
Fungi Puccinia evadens
Fungi Punctelia jeckeri
Fungi Punctelia perreticulata
Fungi Pyrrhospora quernea
Fungi Ramalina canariensis
Fungi Ramalina farinacea Farinose Cartilage Lichen
Fungi Ramalina leptocarpha
Fungi Ramalina menziesii Lace Lichen
Fungi Ramalina pollinaria Powdery Twig Lichen
Fungi Ramalina subleptocarpha
Fungi Ramaria Coral Fungi
Fungi Russula cerolens
Fungi Russula rosacea
Fungi Sarcoscypha coccinea Scarlet cup
Fungi Schizophyllum commune split-gill mushroom
Fungi Schizopora paradoxa
Fungi Scutellinia
Fungi Sphaerophorus tuckermanii Tuckerman's Coral Lichen
Fungi Stereum hirsutum Hairy Curtain Crust
Fungi Stereum ostrea False Turkey-tail
Fungi Suillus fuscotomentosus
Fungi Trametes versicolor Turkey-tail
Fungi Trapeliopsis flexuosa Board Lichen
Fungi Tremella aurantia
Fungi Tremella mesenterica Witch's Butter
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Fungi Trichaptum abietinum Purplepore Bracket
Fungi Tubaria
Fungi Tuckermannopsis orbata variable wrinkle-lichen
Fungi Tyromyces chioneus White Cheese Polypore
Fungi Usnea ceratina
Fungi Usnea chaetophora
Fungi Usnhea cornuta
Fungi Usnea filipendula Fishbone Beard Lichen
Fungi Usnea flavocardia
Fungi Usnea fragilescens
subspecies Fungi Usnea fragilescens mollis
Fungi Usnea hirta Bristly Beard Lichen
Fungi Usnea rubicunda Red Beard Lichen
Fungi Usnea subfloridana Boreal Beard Lichen
Fungi Volvopluteus gloiocephalus Stubble Rosegill
Fungi Xanthomendoza fulva Bare-bottomed Sunburst
Lichen
Fungi Xanthoparmelia lineola Tight Rock-shield
Fungi Xanthoria parietina Maritime Sunburst Lichen
Fungi Xerocomus
Fungi Xeromphalina cauticinalis
Fungi Xylaria hypoxylon Candlesnuff Fungus
Fungi Bryoria fremontii
Fungi Lecanora strobilina
Fungi Alyxoria varia
Fungi Carbonicola myrmecina
Fungi Chrismofulvea dialyta
Fungi Lecanora jamesii
Fungi Variolaria amara
Insect Acrididae Short-horned Grasshoppers
Insect Acronicta spinea
Insect Aedes squamiger
Insect Aedes washinoi
Insect Aeshnidae Darners
Insect Agapetus
Insect Agraulis vanillae Gulf Fritillary
Insect Agulla
Insect Alloperla
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Insect Ameletus
Insect Amiocentrus aspilus
Insect Anacharitinae
Insect Anasa tristis squash bug
Insect Ancistrocerus
Insect Andrena
Insect Anopheles franciscanus
Insect Anopheles occidentalis
Insect Anthicidae Ant-like Flower Beetles
Insect Anthocoridae
Insect Anthomyiidae
Insect Anthophorini Digger Bees
Insect Aphelinidae
Insect Aphididae Aphids
Insect Aphodius
Insect Apionidae
Insect Apis mellifera Honey Bee
Insect Argia vivida Vivid Dancer
Insect Argyrotaenia franciscana Orange Tortrix Moth
Insect Baetis tricaudatus
Insect Battus philenor Pipevine Swallowtail Butterfly
Insect Bethylidae
Insect Bibionidae March Flies
Insect Bombus californicus California Bumble Bee
Insect Bombus fervidus Yellow Bumble Bee
Insect Bombus melanopygus Black-tailed Bumblebee
Insect Bombus vosnesenskii Yellow-faced Bumblebee
Insect Braconidae Braconid Wasps
Insect Brillia
Insect Brychius pacificus
Insect Calineuria californica
Insect Calliphoridae Blowflies
Insect Callirhytis quercussuttoni Gouty Stem Gall Wasp
Insect Callophrys augustinus Brown Elfin
Insect Callophrys viridis Coastal Green Hairstreak
Insect Caloptilia
Insect Camponotus vicinus Bicolored Carpenter Ant
Insect Cantharidae Soldier Beetles
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Insect Celastrina echo Echo Azure
Insect Celastrina ladon Spring Azure
Insect Celina
Insect Centroptilum
Insect Cerambycidae Longhorn Beetles
Insect Ceraphronidae
Insect Ceratina Small Carpenter Bees
Insect Ceratopogoninae
Insect Cercopidae Spittle Bugs
Insect Ceuthophilus californianus California camel cricket
Insect Chelifera
Insect Chloropidae grass flies
Insect Chrysididae Cuckoo Wasps
Insect Chrysolina bankii
Insect Chrysopidae Green Lacewings
Insect Chrysops deer flies
Insect Cicadellidae Leafhoppers
Insect Cinygma
Insect Cinygmula
Insect Cixiidae
Insect Coccinella californica California Lady Beetle
Insect Coccinella septempunctata Seven-spotted Ladybird
Insect Coelopa
Insect Coelosia
Insect Coenonympha tullia california California Ringlet
Insect Coniopterygidae Dustywings
Insect Cordyla neglecta
Insect Corixidae Water Boatmen
Insect Corynoneura
Insect Cricotopus
Insect Cryptolabis
Insect Culex erythrothorax
Insect Culex pipiens common house mosquito
Insect Culex tarsalis
Insect Culiseta incidens Cold Weather Mosquito
Insect Culiseta inornata
Insect Culiseta particeps
Insect Danaus plexippus Monarch Butterfly
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Insect Demicryptochironomus
Insect Dermestidae Skin Beetles
Insect Despaxia augusta
Insect Diabrotica undecimpunctata Spotted Cucumber Beetle
subspecies Insect Diabrotica undecimpunctata Western Spotted Cucumber
undecimpunctata Beetle
Insect Diadocidia borealis
Insect Diadocidia stanfordensis
Insect Diapriidae
Insect Dicosmoecus October Caddis
Insect Diphetor hageni
Insect Dixa
Insect Dolichopodidae Long-legged flies
Insect Drosophila
Insect Drunella flavilinea
Insect Dryocosmus dubiosus
Insect Ecdyonurus criddlei
Insect Ectrepesthoneura
Insect Egira rubrica
Insect Egira simplex
Insect Elateridae Click Beetles
Insect Emmelina monodactyla Morning-glory Plume Moth
Insect Encyrtidae
Insect Epeorus
Insect Ephemerella excrucians
Insect Ephydridae Shore Flies
Insect Epinotia
Insect Eubrianax edwardsii
Insect Eucoilinae Eucoiline wasps
Insect Eukiefferiella claripennis
Insect Eulophidae
Insect Eupelmidae
Insect Eupithecia
Insect Eurytomidae Seed Chalcid
Insect Euura lasiolepis Arroyo Willow Stem Sawfly
Insect Exechia cincinnata
Insect Forficula auricularia Common Earwig
Insect Formica argentea Silvery Field Ant
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Insect Formica fusca
Insect Formica subpolita
Insect Gastrancistrus
Insect Gelis
Insect Gerridae Water Striders
Insect Glossosoma
Insect Gnorimoschema baccharisella Coyote Brush Stem Gall moth
Insect Gomphidae Clubtails
Insect Grammia ornata Ornate Tiger Moth
Insect Grapholita
Insect Gumaga
Insect Hadroneura pullata
Insect Halictidae Sweat Bees
Insect Haploperla chilnualna Mosca de piedra
Insect Harpalus caliginosus Murky Ground Beetle
Insect Heleniella
Insect Heleomyzidae
Insect Hemerobius
Insect Hemieuxoa rudens
Insect Heteroplectron californicum
Insect Heterotrissocladius marcidus
Insect Hippodamia convergens Convergent Lady Beetle
Insect Histeridae Hister Beetles
Insect Hydrophilidae Scavenger Water Beetles
Insect Hydroporinae
Insect Hydropsyche
Insect Hylephila phyleus Fiery Skipper
Insect Inocelliidae
Insect Isoperla
Insect Junonia coenia Common Buckeye
Insect Lampyridae Fireflies
Insect Largus californicus Bordered Plant Bug
Insect Largus cinctus
Insect Lasius alienus
Insect Latridiidae mildew beetles
Insect Leia striata
Insect Leiodidae Round Fungus Beetles
Insect Lenarchus
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Insect Lepidostoma
Insect Leptoferonia
Insect Leptophlebia
Insect Limnophyes
Insect Linepithema humile Argentine Ant
Insect Lonchopteridae
Insect Lygaeidae Seed Bugs
Insect Macrocera
Insect Malenka
Insect Mantis religiosa Praying Mantis
Insect Megaspilidae
Insect Melyridae Soft-winged Flower Beetles
Insect Meringodixa
Insect Micropsectra
Insect Microtendipes rydalensis
Insect Miridae Plant Bugs
Insect Monomorium ergatogyna
Insect Musca domestica Housefly
Insect Mycetophagidae hairy fungus beetles
Insect Mycetophila fungorum
Insect Mycetophila parvimaculata
Insect Mycetophiloidea
Insect Mycomya echinata
Insect Mycomya marginalis
Insect Mymaridae fairy wasps
Insect Mystacides
Insect Nanocladius
Insect Narpus
Insect Neophylax rickeri
Insect Neoplasta
Insect Nomada Nomad Bees
Insect Ochrotrichia
Insect Onocosmoecus
Insect Optioservus divergens
Insect Optioservus quadrimaculatus
Insect Ordobrevia nubifera Escarabajo acuAitico
Insect Oreodytes obesus
Insect Orfelia angustata
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Insect Orthocladius
Insect Osmia Mason Bees
Insect Papilio rutulus Western Tiger Swallowtail
Insect Papilio zelicaon Anise Swallowtail
Insect Parachaetocladius
Insect Parakiefferiella
Insect Paraleptophlebia
Insect Parametriocnemus
Insect Paraperla
Insect Paratanytarsus
Insect Parthina
Insect Pentaneura
Insect Perizoma custodiata
Insect Phaenopsectra
Insect Phoridae humpbacked flies
Insect Phytomyza tiarellae
Insect Pieris rapae Cabbage White
Insect Pipunculidae big-headed flies
Insect Platycerus oregonensis
Insect Platygastridae
Insect Platynus ovipennis
Insect Plebejus acmon Acmon Blue
Insect Plebejus icarioides missionensis Mission Blue Butterfly
Insect Poanes melane Umber Skipper
Insect Polycentropus
Insect Polypedilum
Insect Pontania californica Willow Apple Gall Sawfly
Insect Potthastia gaedii
Insect Prenolepis imparis Small Honey Ant
Insect Proctotrupidae
Insect Promecognathus crassus
Insect Promecognathus laevissimus
Insect Psocodea Barklice, Booklice, and
Parasitic Lice
Insect Psychodidae Moth Flies
Insect Psychoglypha
Insect Psyllidae Jumping Plant Lice
Insect Pyrgus communis Common Checkered-Skipper
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Insect Pyrochroidae fire-colored beetles
Insect Reticulitermes flavipes Eastern Subterranean Termite
Insect Rheocricotopus
Insect Rheotanytarsus
Insect Rhithrogena
Insect Rhopalomyia californica Coyote Brush Bud Gall Midge
Insect Rhopalomyia floccosa
Insect Rhyacophila angelita
Insect Rhyacophila betteni
Insect Rhyacophila sibirica
Insect Robsonomyia
Insect Saldidae Shore Bugs
Insect Sanfilippodytes
Insect Sarcophagidae Flesh Flies
Insect Scaeva pyrastri Halbmondschwebfliege
Insect Scaphinotus cristatus
Insect Scaphinotus interruptus
Insect Scaphinotus striatopunctatus Pore-winged Snail-eating
Beetle
Insect Scatopsidae Minute Black Scavenger Flies
Insect Scelionidae
Insect Sceptonia johannseni
Insect Sciaridae Dark-winged Fungus Gnats
Insect Scolytinae bark beetles
Insect Serratella
Insect Sialis
Insect Simulium
Insect Sphaeroceridae
Insect Spilosoma vagans Wandering Tiger Moth
Insect Staphylinidae Rove Beetles
Insect Stempellinella
Insect Stenamma diecki
Insect Stenochironomus
Insect Stenopelmatus fuscus Jerusalem Cricket
Insect Strymon melinus Gray Hairstreak
Insect Suwallia
Insect Sweltsa
Insect Sympetrum illotum Cardinal Meadowhawk
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Insect Synorthocladius
Insect Tachinidae Tachinids
Insect Tanytarsus
Insect Tapinoma sessile odorous house ant
Insect Temnothorax andrei
Insect Tephritidae Fruit Flies
Insect Tetrigoidea
Insect Thienemanniella
Insect Thienemannimyia
Insect Thysanoptera Thrips
Insect Tipulidae Large Crane Flies
Insect Torymidae
Insect Trichodezia californiata
Insect Trichogrammatidae
Insect Trichonta
Insect Trypoxylon
Insect Tvetenia bavarica
Insect Vanessa annabella West Coast Lady
Insect Vanessa atalanta Red Admiral
Insect Vanessa cardui Painted Lady
Insect Vanessa virginiensis American Lady
Insect Vespula pensylvanica Western Yellowjacket
Insect Xanthorhoe defensaria
Insect Zaitzevia parvula Escarabajo acuAitico
Insect Zapada frigida
Insect Zavrelimyia
Insect Zootermopsis
Insect Zygomyia
Insect Tinea occidentella
Insect Pero occidentalis
Insect Pseudorthodes puerilis
Insect Spilosoma vestalis
Mammal Arctocephalus townsendi Guadalupe Fur Seal
Mammal Bos taurus Domesticated Cattle
Mammal Canis familiaris Domestic Dog
Mammal Canis latrans Coyote
Mammal Capra hircus Domestic Goat
Mammal Didelphis virginiana Virginia Opossum
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Mammal Equus caballus Domestic Horse
Mammal Eschrichtius robustus Gray Whale
Mammal Felis catus Domestic Cat
Mammal Homo sapiens Human
Mammal Lagenorhynchus obliquidens Pacific White-sided Dolphin
Mammal Lama glama Llama
Mammal Lasionycteris noctivagans Silver-haired Bat
Mammal Lasiurus blossevillii Western Red Bat
Mammal Lasiurus cinereus Hoary Bat
Mammal Lepus californicus Black-tailed Jack Rabbit
Mammal Lontra canadensis Northern River Otter
Mammal Lynx rufus Bobcat
Mammal Mephitis mephitis Striped Skunk
Mammal Microtus californicus California Vole
Mammal Mirounga angustirostris Northern Elephant Seal
Mammal Myotis californicus California Myotis
Mammal Myotis thysanodes Fringed Myotis
Mammal Myotis volans Long-legged Myotis
Mammal Neotoma fuscipes Dusky-footed Woodrat
Mammal Odocoileus hemionus Mule Deer

subspecies Mammal Odocoileus hemionus columbianus Black-tailed Deer
Mammal Otospermophilus beecheyi California Ground Squirrel
Mammal Peromyscus maniculatus Deer Mouse
Mammal Phoca vitulina Harbor Seal
Mammal Phocoena phocoena Common Porpoise
Mammal Procyon lotor Common Raccoon
Mammal Puma concolor Mountain Lion
Mammal Rattus rattus Black Rat
Mammal Sus domesticus Domestic Pig
Mammal Sylvilagus bachmani Brush Rabbit
Mammal Tadarida brasiliensis Mexican Free-tailed Bat
Mammal Tamias sonomae Sonoma Chipmunk
Mammal Taxidea taxus American Badger
Mammal Thomomys bottae Botta's Pocket Gopher
Mammal Tursiops truncatus Bottlenose Dolphin
Mammal Urocyon cinereoargenteus Gray Fox
Mammal Vicugna pacos Alpaca
Mammal Zalophus californianus California Sea Lion
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Non-vascular Plant

Ahnfeltia fastigiata

Non-vascular Plant

Ahnfeltiopsis linearis

Non-vascular Plant

Alsia californica

Non-vascular Plant

Blidingia

Non-vascular Plant

Bossiella dichotoma

Non-vascular Plant

Callithamnion pikeanum

Non-vascular Plant

Chondracanthus canaliculatus

Lawn alga

Non-vascular Plant

Chondracanthus exasperatus

turkish towel

Non-vascular Plant

Cladophora columbiana

Green pin-cushion alga

Non-vascular Plant

Corallina vancouveriensis

Non-vascular Plant

Cryptopleura ruprechtiana

Non-vascular Plant

Cryptopleura violacea

Non-vascular Plant

Cryptosiphonia woodii

Non-vascular Plant

Dicranoweisia cirrata

Non-vascular Plant

Dicranum tauricum

Non-vascular Plant

Endocladia muricata

Scouring-pad alga

Non-vascular Plant

Endophyton

Non-vascular Plant

Frullania nisquallensis

Non-vascular Plant

Gracilariopsis andersonii

Non-vascular Plant

Hildenbrandia occidentalis

Non-vascular Plant

Hypnum circinale

Non-vascular Plant

Isothecium cristatum

Non-vascular Plant

Isothecium stoloniferum

Non-vascular Plant

Mastocarpus agardhii

Non-vascular Plant

Mastocarpus jardinii

Non-vascular Plant

Mastocarpus papillatus

Non-vascular Plant

Mazzaella affinis

Non-vascular Plant

Mazzaella flaccida

Non-vascular Plant

Mazzaella splendens

Non-vascular Plant

Melobesia

Non-vascular Plant

Membranoptera

Non-vascular Plant

Microcladia borealis

Non-vascular Plant

Microcladia coulteri

Non-vascular Plant

Neogastroclonium subarticulatum

Non-vascular Plant

Neoptilota californica

Non-vascular Plant

Neorhodomela larix

black pine

Non-vascular Plant

Odonthalia floccosa

Non-vascular Plant

Orthodontium gracile
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Non-vascular Plant

Orthotrichum

Non-vascular Plant

Osmundea spectabilis

Non-vascular Plant

Plocamium oregonum

Non-vascular Plant

Plocamium violaceum

Non-vascular Plant

Polyneura latissima

Non-vascular Plant

Polysiphonia paniculata

Non-vascular Plant

Porella navicularis

Non-vascular Plant

Porphyra lanceolata

Non-vascular Plant

Prionitis lanceolata

Non-vascular Plant

Prionitis lyallii

Non-vascular Plant

Prionitis sternbergii

Non-vascular Plant

Pterochondria woodii

Non-vascular Plant

Pterosiphonia bipinnata

Non-vascular Plant

Pyropia perforata

Non-vascular Plant

Radula bolanderi

Non-vascular Plant

Trentepohlia aurea

Non-vascular Plant

Ulva intestinalis

Other Non- Aglaophenia latirostris

vertebrates

Other Non- Amaeana occidentalis

vertebrates

Other Non- Ampharete labrops

vertebrates

Other Non- Amphiodia

vertebrates

Other Non- Amphipholis squamata Dwarf Brittle Star
vertebrates

Other Non- Anthopleura artemisia Moonglow Anemone
vertebrates

Other Non- Anthopleura elegantissima Aggregating Anemone
vertebrates

Other Non- Anthopleura sola Starburst Anemone
vertebrates

Other Non- Anthopleura xanthogrammica Giant Green Anemone
vertebrates

Other Non- Aplidium californicum

vertebrates

Other Non- Aplidium stellatum

vertebrates

Other Non- Boccardia proboscidea

vertebrates

Other Non- Botrylloides diegensis
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vertebrates
Other Non- Botrylloides violaceus
vertebrates
Other Non- Botryllus schlosseri Golden Star Tunicate
vertebrates
Other Non- Brachycybe
vertebrates
Other Non- Bugula californica
vertebrates
Other Non- Bugula pacifica
vertebrates
Other Non- Celleporella hyalina
vertebrates
Other Non- Ciona savignyi
vertebrates
Other Non- Clavelina huntsmani Lightbulb Tunicate
vertebrates
Other Non- Clinocardium nuttallii Nuttall's Cockle
vertebrates
Other Non- Clypeasteroida Sand Dollars
vertebrates
Other Non- Collembola Springtails and Allies
vertebrates
Other Non- Corella inflata
vertebrates
Other Non- Corynactis californica Strawberry Anemone
vertebrates
Other Non- Dermasterias imbricata Leather Star
vertebrates
Other Non- Diadumene franciscana
vertebrates
Other Non- Didemnum lahillei
vertebrates
Other Non- Didemnum vexillum
vertebrates
Other Non- Distaplia occidentalis
vertebrates
Other Non- Doryteuthis opalescens California Market Squid
vertebrates
Other Non- Echiniscoides sigismundi
vertebrates
Other Non- Edwardsia juliae
vertebrates
Other Non- Epiactis prolifera brooding anemone
vertebrates
Other Non- Eudistylia vancouveri
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vertebrates
Other Non- Eutonina indicans
vertebrates
Other Non- Gemma gemma amethyst gem clam
vertebrates
Other Non- Geophilomorpha Soil Centipedes
vertebrates
Other Non- Glycinde picta
vertebrates
Other Non- Halichondriidae
vertebrates
Other Non- Haliclona
vertebrates
Other Non- Halosydna brevisetosa
vertebrates
Other Non- Harmothoe imbricata Fifteen-scaled Worm
vertebrates
Other Non- Harmothoe praeclara
vertebrates
Other Non- Harpaphe haydeniana Yellow-spotted Millipede
vertebrates
Other Non- Hemipodus simplex
vertebrates
Other Non- Henricia pumila
vertebrates
Other Non- Hiatella arctica
vertebrates
Other Non- Leptasterias sp. Six-rayed Star
vertebrates
Other Non- Leptochiton dentiens
vertebrates
Other Non- Leukoma staminea Pacific Littleneck Clam
vertebrates
Other Non- Macoma nasuta Bent-nosed Clam
vertebrates
Other Non- Macrobiotus
vertebrates
Other Non- Malmgrenia
vertebrates
Other Non- Mediomastus
vertebrates
Other Non- Metridium senile Plumose anemone
vertebrates
Other Non- Micronephthys
vertebrates
Other Non- Milnesium
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vertebrates
Other Non- Modiolus rectus
vertebrates
Other Non- Mopalia ciliata
vertebrates
Other Non- Mopalia muscosa Mossy Chiton
vertebrates
Other Non- Mytilus californianus California Mussel
vertebrates
Other Non- Mytilus edulis Blue Mussel
vertebrates
Other Non- Mytilus galloprovincialis Mediterranean mussel
vertebrates
Other Non- Mytilus trossulus
vertebrates
Other Non- Nematomorpha Horsehair Worms
vertebrates
Other Non- Nephtys caecoides Fire Worm
vertebrates
Other Non- Nereiphylla
vertebrates
Other Non- Notoplana
vertebrates
Other Non- Nuttallina californica California Spiny Chiton
vertebrates
Other Non- Oligochaeta earthworms
vertebrates
Other Non- Ostrea conchaphila Olympia Oyster
vertebrates
Other Non- Ostrea lurida Olympia Oyster
vertebrates
Other Non- Owenia collaris
vertebrates
Other Non- Paraprionospio alata
vertebrates
Other Non- Patiria miniata Bat Star
vertebrates
Other Non- Phascolosoma agassizii
vertebrates
Other Non- Pherusa neopapillata
vertebrates
Other Non- Pholadidae Piddocks and Angelwings
vertebrates
Other Non- Phragmatopoma californica Sandcastle Worm
vertebrates
Other Non- Pisaster ochraceus Ochre Sea Star
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vertebrates
Other Non- Pisidium pill clams
vertebrates
Other Non- Pista wui
vertebrates
Other Non- Planaria
vertebrates
Other Non- Pleurobrachia bachei Pacific Sea Gooseberry
vertebrates
Other Non- Plumularia
vertebrates
Other Non- Pododesmus macrochisma Alaska Jingle
vertebrates
Other Non- Pogonognathellus nigritus
vertebrates
Other Non- Polyorchis penicillatus Red-eye medusa
vertebrates
Other Non- Rochefortia coani
vertebrates
Other Non- Rochefortia tumida
vertebrates
Other Non- Schizobranchia insignis
vertebrates
Other Non- Schizoporella
vertebrates
Other Non- Scrippsia pacifica
vertebrates
Other Non- Serpula columbiana
vertebrates
Other Non- Siliqua patula Pacific razor clam
vertebrates
Other Non- Strongylocentrotus purpuratus Purple Sea Urchin
vertebrates
Other Non- Styela clava Stalked Sea Squirt
vertebrates
Other Non- Stylatula elongata Slender Sea Pen
vertebrates
Other Non- Tellina modesta
vertebrates
Other Non- Tonicella lineata Lined chiton
vertebrates
Other Non- Tonicella lokii
vertebrates
Other Non- Tylobolus
vertebrates
Other Non- Watersipora subtorquata
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vertebrates

Other Non- Xystocheir dissecta

vertebrates

Protozoa Ammonia tepida

Protozoa Bolivina striatula

Protozoa Bolivina vaughani

Protozoa Buccella frigida

Protozoa Bulimina denudata

Protozoa Buliminella elegantissima

Protozoa Centropyxis constricta

Protozoa Elphidiella hannai

Protozoa Elphidium excavatum

Protozoa Elphidium gunteri

Protozoa Elphidium magellanicum

Protozoa Entzia macrescens

Protozoa Fissurina lucida

Protozoa Fursenkoina pontoni

Protozoa Globigerina quinqueloba

Protozoa Haplophragmoides subinvolutum

Protozoa Haynesina germanica

Protozoa Miliammina fusca

Protozoa Nonionella basispinata

Protozoa Nonionella stella

Protozoa Oolina melo

Protozoa Quinqueloculina

Protozoa Rotorbinella campanulata

Protozoa Trochammina hadai

Protozoa Trochammina inflata

Protozoa Trochammina kelletae

Protozoa Trochammina pacifica

Reptile Charina bottae Northern Rubber Boa

Reptile Elgaria coerulea Northern Alligator Lizard
subspecies Reptile Elgaria coerulea coerulea San Francisco Alligator Lizard

Reptile Pituophis catenifer Gopher Snake

Reptile Sceloporus occidentalis Western Fence Lizard
subspecies Reptile Sceloporus occidentalis bocourtii Coast Range Fence Lizard

Reptile Thamnophis atratus Aquatic Garter Snake
subspecies Reptile Thamnophis atratus atratus Santa Cruz Aquatic Garter

Snake
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Reptile Thamnophis elegans Western Terrestrial Garter
Snake
subspecies Reptile Thamnophis elegans terrestris Coast Gartersnake
subspecies Reptile Thamnophis sirtalis infernalis California Red-sided Garter
Snake
Reptile Thamnophis sirtalis tetrataenia San Francisco Garter Snake
Reptile Trachemys scripta Pond Slider
subspecies Reptile Trachemys scripta elegans Red-eared Slider
Slug/Snail Acanthinucella punctulata Spotted Unicorn
Slug/Snail Acanthinucella spirata angular unicorn
Slug/Snail Aeolidia papillosa Papillate Sea Slug
Slug/Snail Alia carinata
Slug/Snail Amphissa versicolor
Slug/Snail Avriolimax californicus California Banana Slug
Slug/Snail Ariolimax columbianus Pacific Banana Slug
Slug/Snail Cadlina modesta
Slug/Snail Calliostoma ligatum
Slug/Snail Chlorostoma brunnea Brown Turban Snalil
Slug/Snail Chlorostoma funebralis Black Turban Snail
Slug/Snail Dendronotus frondosus Branched Dendronotus
Slug/Snail Dendronotus venustus
Slug/Snail Diaulula sandiegensis San Diego Dorid
Slug/Snail Dirona picta Colorful Dirona
Slug/Snail Doriopsilla albopunctata
Slug/Snail Doris montereyensis
Slug/Snail Doto kya
Slug/Snail Eubranchus rustyus Homely Aeolid
Slug/Snail Flabellina trilineata Three-lined Aeolid
Slug/Snail Granulina margaritula
Slug/Snail Haplotrema minimum California Lancetooth
Slug/Snail Heliconoides
Slug/Snail Helix aspersa Garden Snall
Slug/Snail Helminthoglypta
Slug/Snail Hermissenda crassicornis Opalescent Nudibranch
Slug/Snail Hima mendica
Slug/Snail Hygromiidae
Slug/Snail Littorina scutulata Checkered Periwinkle
Slug/Snail Lottia austrodigitalis
Slug/Snail Lottia digitalis Ribbed Limpet
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Slug/Snail Lottia gigantea Owl Limpet
Slug/Snail Lottia paradigitalis
Slug/Snail Lottia pelta Shield Limpet
Slug/Snail Lottia scabra Rough Limpet
Slug/Snail Lottia scutum
Slug/Snail Lymnaea
Slug/Snail Nucella canaliculata channeled dog winkle
Slug/Snail Nucella emarginata Striped Dogwinkle
Slug/Snail Onchidoris bilamellata
Slug/Snail Peltodoris nobilis Sea Lemon
Slug/Snail Phidiana hiltoni Hilton's Aeolid
Slug/Snail Physella gyrina Tadpole Physa
Slug/Snail Planorbella trivolvis
Slug/Snail Promenetus umbilicatellus
Slug/Snail Rostanga pulchra Red Dorid
Slug/Snail Stagnicola elodes
Slug/Snail Trimusculus reticulatus
Slug/Snail Triopha maculata Spotted Dorid
Spider/Scorpion Antrodiaetus riversi
Spider/Scorpion Araneus andrewsi
Spider/Scorpion Atractides
Spider/Scorpion Badumna longinqua Grey House Spider
Spider/Scorpion Cybaeus
Spider/Scorpion Cyclosa trashline orbweavers
Spider/Scorpion Dermacentor occidentalis Pacific Coast Tick
Spider/Scorpion Dermacentor variabilis American Dog Tick
Spider/Scorpion Dysdera crocata Woodlouse Spider
Spider/Scorpion Hygrobates
Spider/Scorpion Ixodes pacificus Western Blacklegged Tick
Spider/Scorpion Ixodes spinipalpis
Spider/Scorpion Latrodectus hesperus Western Black Widow
Spider/Scorpion Lebertia
Spider/Scorpion Linyphiidae Sheetweb and Dwarf Weavers
Spider/Scorpion Meta Cave Orbweavers
Spider/Scorpion Metellina
Spider/Scorpion Misumena Flower Crab Spiders
Spider/Scorpion Oribatida
Spider/Scorpion Pardosa Thin legged wolf spiders
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Spider/Scorpion Phalangium opilio European Harvestman
Spider/Scorpion Phidippus johnsoni Johnson Jumper
Spider/Scorpion Protzia
Spider/Scorpion Pseudoscorpiones Pseudoscorpions
Spider/Scorpion Sperchon
Spider/Scorpion Sperchonopsis
Spider/Scorpion Steatoda grossa False Black Widow
Spider/Scorpion Tengellidae Tengellid Spiders
Spider/Scorpion Tibellus slender crab spiders
Spider/Scorpion Torrenticola
Spider/Scorpion Uroctonus mordax Western forest scorpion
Vascular Plant Abronia latifolia Yellow Sand Verbena
Vascular Plant Abronia umbellata Pink Sand Verbena
subspecies Vascular Plant Abronia umbellata umbellata Pink Sand Verbena
Vascular Plant Acacia dealbata silver wattle
Vascular Plant Acacia longifolia Sydney Golden Wattle
Vascular Plant Acacia melanoxylon Tasmanian blackwood
Vascular Plant Acacia retinodes Silver Wattle
Vascular Plant Acacia verticillata star acacia
Vascular Plant Acaena pinnatifida Argentinian biddy biddy
subspecies Vascular Plant Acaena pinnatifida californica California sheepburr
Vascular Plant Acanthus mollis bear's breeches
Vascular Plant Acer macrophyllum bigleaf maple
Vascular Plant Acer negundo Box Elder
Vascular Plant Achillea millefolium common yarrow
Vascular Plant Acmispon glaber Common Deerweed
subspecies Vascular Plant Acmispon glaber glaber California Broom
Vascular Plant Acmispon heermannii Heermann's Lotus
Vascular Plant Acmispon parviflorus desert deervetch
Vascular Plant Acmispon strigosus desert lotus
Vascular Plant Acmispon wrangelianus Chile trefoil
Vascular Plant Adenocaulon bicolor American trailplant
Vascular Plant Adenostoma fasciculatum chamise
Vascular Plant Adiantum aleuticum five-fingered fern
Vascular Plant Adiantum jordanii California Maidenhair Fern
Vascular Plant Aeonium arboreum tree aeonium
Vascular Plant Aeonium cuneatum
Vascular Plant Aesculus californica California Buckeye
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Vascular Plant Aesculus hippocastanum Horse-Chestnut
Vascular Plant Agapanthus praecox Lily of the Nile
Vascular Plant Agastache Hyssop
Vascular Plant Agave americana Century Plant
Vascular Plant Agave attenuata Swan-neck Agave
Vascular Plant Agave colorata Mezcal ceniza
Vascular Plant Agave parryi Parry's agave
Vascular Plant Agave victoriae-reginae maguey noa
Vascular Plant Ageratina adenophora Mexican devil
Vascular Plant Agoseris grandiflora bigflower agoseris
Vascular Plant Agrostis pallens seashore bentgrass
Vascular Plant Agrostis stolonifera creeping bent
Vascular Plant Aira caryophyllea silver hairgrass
Vascular Plant Albizia lophantha plume acacia
Vascular Plant Alisma lanceolatum Narrow-leaved Water-plantain
Vascular Plant Alisma triviale northern water plantain
Vascular Plant Allium triquetrum Three-cornered Leek
Vascular Plant Alnus rhombifolia white alder
Vascular Plant Alnus rubra red alder
Vascular Plant Aloe camperi
Vascular Plant Aloe ferox Cape Aloe
Vascular Plant Aloe perfoliata Rubble Aloe
Vascular Plant Aloe polyphylla Spiral aloe
Vascular Plant Aloe saponaria Soap Aloe
Vascular Plant Aloe vera Aloe vera
Vascular Plant Aloysia triphylla Lemon Verbena
Vascular Plant Alyogyne huegelii blue hibiscus
Vascular Plant Amaryllis belladonna Belladonna Lily
Vascular Plant Ambrosia chamissonis silver burr ragweed
Vascular Plant Amelanchier utahensis Utah serviceberry
Vascular Plant Amsinckia spectabilis woolly breeches

subspecies Vascular Plant Amsinckia spectabilis spectabilis seaside fiddleneck
Vascular Plant Anagallis arvensis Scarlet Pimpernel
Vascular Plant Anaphalis margaritacea pearly everlasting
Vascular Plant Anemone oregana Oregon anemone

subspecies Vascular Plant Anemone oregana oregana

Vascular Plant

Angelica californica

Vascular Plant

Angelica hendersonii

Henderson's angelica
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Vascular Plant Anisocarpus madioides woodland madia
Vascular Plant Anthoxanthum occidentale california sweet grass
Vascular Plant Anthriscus caucalis burr chervil
Vascular Plant Aphanes arvensis Field Parsley Piert
Vascular Plant Aphanes occidentalis Parsley-piert
Vascular Plant Aptenia cordifolia baby sun-rose
Vascular Plant Aquilegia formosa Western Columbine
Vascular Plant Arabis blepharophylla coast rock cress
Vascular Plant Aralia californica California Spikenard
Vascular Plant Araucaria heterophylla Norfolk Island Pine
Vascular Plant Arbutus menziesii Pacific Madrone
Vascular Plant Arbutus unedo Strawberry Tree
Vascular Plant Arctostaphylos canescens hoary manzanita
Vascular Plant Arctostaphylos crustacea brittle leaf manzanita
Vascular Plant Arctostaphylos franciscana Franciscan manzanita
Vascular Plant Arctostaphylos glandulosa Eastwood's manzanita
Vascular Plant Arctostaphylos montana Mt. Tamalpais manzanita

subspecies Vascular Plant Arctostaphylos montana ravenii Presidio manzanita
Vascular Plant Arctostaphylos montaraensis Montara manzanita
Vascular Plant Arctostaphylos regismontana Kings Mountain manzanita
Vascular Plant Arctostaphylos sensitiva
Vascular Plant Arctostaphylos virgata Marin manzanita
Vascular Plant Arctotheca calendula Capeweed
Vascular Plant Arctotheca prostrata prostrate capeweed
Vascular Plant Arenaria paludicola marsh sandwort
Vascular Plant Avristolochia californica California Dutchman's Pipe
Vascular Plant Armeria maritima sea thrift

subspecies Vascular Plant Armeria maritima californica California thrift
Vascular Plant Artemisia californica California sagebrush
Vascular Plant Artemisia douglasiana Mugwort
Vascular Plant Artemisia pycnocephala beach wormwood
Vascular Plant Arum italicum Italian arum
Vascular Plant Asarum caudatum Western wild ginger
Vascular Plant Astragalus gambelianus gambel milkvetch
Vascular Plant Astragalus nuttallii Nuttall's Milkvetch
Vascular Plant Athyrium filix-femina Lady Fern
Vascular Plant Atriplex californica California orache
Vascular Plant Atriplex leucophylla beach saltbush
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Vascular Plant Atriplex prostrata fat-hen
Vascular Plant Aurinia saxatilis Gold-dust
Vascular Plant Avena barbata slender wild oat
Vascular Plant Avena fatua wild oat
Vascular Plant Azolla filiculoides Water Fern
Vascular Plant Baccharis glutinosa marsh baccharis
Vascular Plant Baccharis pilularis Coyote Brush
subspecies Vascular Plant Baccharis pilularis consanguinea
subspecies Vascular Plant Baccharis pilularis pilularis
Vascular Plant Barbarea vulgaris Garden yellowrocket
Vascular Plant Bellis perennis English daisy
Vascular Plant Berberis nervosa
Vascular Plant Berberis pinnata California barberry
Vascular Plant Bergenia cordifolia heartleaf bergenia
Vascular Plant Blennosperma hanum nanum
Vascular Plant Borago officinalis Borage
Vascular Plant Boykinia occidentalis coastal brookfoam
Vascular Plant Brachypodium distachyon purple false brome
Vascular Plant Brassica nigra Black Mustard
Vascular Plant Brassica oleracea Wild Mustard
Vascular Plant Brassica rapa Field Mustard
Vascular Plant Briza maxima Big quaking grass
Vascular Plant Briza minor Little Quaking-grass
Vascular Plant Bromus carinatus California brome
subspecies Vascular Plant Bromus carinatus carinatus
Vascular Plant Bromus catharticus Prairie Grass
Vascular Plant Bromus diandrus ripgut brome
Vascular Plant Bromus hordeaceus soft brome
Vascular Plant Bromus laevipes Chinook brome
Vascular Plant Bromus maritimus seaside brome
Vascular Plant Buddleja davidii Butterfly Bush
Vascular Plant Cakile edentula American Searocket
Vascular Plant Cakile maritima European Searocket
Vascular Plant Calamagrostis nutkaensis
Vascular Plant Calandrinia ciliata Redmaids
Vascular Plant Calendula officinalis Pot Marigold
Vascular Plant Calycadenia multiglandulosa sticky western rosinweed
Vascular Plant Calystegia purpurata Pacific false bindweed
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Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.

Denotes
subspecies Category of Taxa Scientific Name Common Name
subspecies Vascular Plant Calystegia purpurata purpurata Pacific false bindweed
subspecies Vascular Plant Calystegia purpurata saxicola coastal bluff morning-glory
Vascular Plant Calystegia soldanella beach morning-glory
Vascular Plant Calystegia subacaulis Hillside False Bindweed
subspecies Vascular Plant Calystegia subacaulis subacaulis hillside false bindweed
Vascular Plant Camellia japonica Japanese Camellia
Vascular Plant Camissonia strigulosa sandysoil suncup
Vascular Plant Camissoniopsis cheiranthifolia Beach Suncup
subspecies Vascular Plant Camissoniopsis cheiranthifolia Beach evening-primrose
cheiranthifolia
Vascular Plant Camissoniopsis micrantha Miniature Suncup
Vascular Plant Cardamine californica Milkmaids
Vascular Plant Cardamine oligosperma little western bittercress
Vascular Plant Cardionema ramosissimum sandcarpet
Vascular Plant Carduus pycnocephalus Italian thistle
Vascular Plant Carduus tenuiflorus Slender Thistle
Vascular Plant Carex barbarae Santa Barbara sedge
Vascular Plant Carex densa dense sedge
Vascular Plant Carex globosa round-fruited sedge
Vascular Plant Carex harfordii Harford's sedge
Vascular Plant Carex leptopoda slender-footed sedge
Vascular Plant Carex obnupta slough sedge
Vascular Plant Carex pellita woolly sedge
Vascular Plant Carex praegracilis field sedge
Vascular Plant Carex subbracteata small-bracted sedge
Vascular Plant Carex tumulicola foothill sedge
Vascular Plant Carpobrotus chilensis Sea Fig
Vascular Plant Carpobrotus edulis Hottentot-Fig
Vascular Plant Castilleja affinis Coast Indian Paintbrush
subspecies Vascular Plant Castilleja affinis affinis coast Indian paintbrush
subspecies Vascular Plant Castilleja affinis neglecta Tiburon paintbrush
Vascular Plant Castilleja foliolosa Woolly Indian Paintbrush
Vascular Plant Castilleja subinclusa longleaf Indian paintbrush
subspecies Vascular Plant Castilleja subinclusa franciscana longleaf Indian paintbrush
Vascular Plant Castilleja wightii Wight's Paint Brush
Vascular Plant Ceanothus cuneatus Buckbrush
subspecies Vascular Plant Ceanothus cuneatus ramulosus

Vascular Plant

Ceanothus foliosus foliosus

wavyleaf ceanothus
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Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.

Denotes
subspecies Category of Taxa Scientific Name Common Name
Vascular Plant Ceanothus gloriosus exaltatus glory brush
Vascular Plant Ceanothus masonii Mason's ceanothus
Vascular Plant Ceanothus thyrsiflorus blueblossom
subspecies Vascular Plant Ceanothus thyrsiflorus thyrsiflorus blue blossom
Vascular Plant Centaurea calcitrapa purple star-thistle
Vascular Plant Centaurea melitensis tocalote
Vascular Plant Centranthus ruber Red Valerian
Vascular Plant Cerastium arvense field chickweed
Vascular Plant Cerastium glomeratum sticky mouse-ear chickweed
Vascular Plant Cerastium viride western field mouse-ear
chickweed
Vascular Plant Ceratostigma plumbaginoides
Vascular Plant Cestrum parqui Green Cestrum
Vascular Plant Chaenomeles flowering quince
Vascular Plant Chamaesyce albomarginata Rattlesnake Weed
Vascular Plant Chamerion angustifolium Fireweed
Vascular Plant Chasmanthe bicolor Two-colour Cobra Lily
Vascular Plant Chasmanthe floribunda African flag
Vascular Plant Chenopodium californicum California goosefoot
Vascular Plant Chlorogalum pomeridianum Wavy-leafed Soap Plant
subspecies Vascular Plant Chlorogalum pomeridianum
divaricatum
subspecies Vascular Plant Chlorogalum pomeridianum amole
pomeridianum
Vascular Plant Chorizanthe cuspidata San Francisco spineflower
subspecies Vascular Plant Chorizanthe cuspidata cuspidata San Francisco bay spineflower
Vascular Plant Chrysolepis chrysophylla Giant chinquapin
Vascular Plant Cicendia quadrangularis timwort
Vascular Plant Cicuta douglasii
Vascular Plant Cirsium andrewsii Franciscan thistle
Vascular Plant Cirsium brevistylum clustered thistle
Vascular Plant Cirsium occidentale cobwebby thistle
subspecies Vascular Plant Cirsium occidentale venustum venus thistle
Vascular Plant Cirsium quercetorum Alameda thistle
Vascular Plant Cirsium vulgare Bull Thistle
Vascular Plant Cistus purpureus
Vascular Plant Cistus salviifolius Sage-leaved Rock Rose
Vascular Plant Clarkia franciscana Presidio clarkia
Vascular Plant Clarkia rubicunda ruby chalice clarkia
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Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.

Denotes
subspecies Category of Taxa Scientific Name Common Name
Vascular Plant Claytonia exigua serpentine springbeauty
Vascular Plant Claytonia perfoliata Miner's Lettuce
subspecies Vascular Plant Claytonia perfoliata intermontana miner's lettuce
Vascular Plant Clematis ligusticifolia western virgin's bower
Vascular Plant Clinopodium douglasii yerba buena
Vascular Plant Clintonia andrewsiana Andrew's clintonia
Vascular Plant Clivia miniata Natal Lily
Vascular Plant Conicosia pugioniformis Pig's-root
Vascular Plant Conium maculatum Poison Hemlock
Vascular Plant Convolvulus arvensis Field Bindweed
Vascular Plant Coprosma repens Mirror bush
Vascular Plant Cordylanthus pilosus hairy bird's beak
Vascular Plant Cordyline australis New Zealand cabbage tree
Vascular Plant Coreopsis grandiflora Large-flowered Tickseed
Vascular Plant Cornus sericea Red Osier Dogwood
Vascular Plant Cortaderia jubata Purple Pampas Grass
Vascular Plant Cortaderia selloana Pampas Grass
Vascular Plant Corylus cornuta beaked hazel
subspecies Vascular Plant Corylus cornuta californica California hazelnut

Vascular Plant

Cotoneaster franchetii

Franchet's Cotoneaster

Vascular Plant

Cotoneaster lacteus

late cotoneaster

Vascular Plant

Cotoneaster pannosus

silverleaf cotoneaster

Vascular Plant

Cotula coronopifolia

brass buttons

Vascular Plant

Crassula connata

pygmy stonecrop

Vascular Plant

Crataegus monogyna

Common Hawthorn

Vascular Plant

Croton californicus

California Croton

Vascular Plant

Croton setigerus

Turkey Mullein

Vascular Plant

Cryptantha leiocarpa

beach cryptantha

Vascular Plant

Cupressus macrocarpa

Monterey Cypress

Vascular Plant

Cynodon dactylon

Bermuda Grass

Vascular Plant

Cynoglossum grande

Pacific Hound's Tongue

Vascular Plant

Cynosurus echinatus

bristly dogtail grass

Vascular Plant

Cyperus eragrostis

Tall Flatsedge

Vascular Plant

Cytisus scoparius

Broom

Vascular Plant

Dactylis glomerata

orchard grass

Vascular Plant

Danthonia californica

California oat grass

Vascular Plant

Daucus carota

Queen Anne's Lace

Vascular Plant

Daucus pusillus

rattlesnake weed
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Taxa observed during the 2014 GGNP BioBlitz- nomenclature source is iNaturalist.

Denotes
subspecies Category of Taxa Scientific Name Common Name
Vascular Plant Delairea odorata Cape ivy
Vascular Plant Delphinium californicum California larkspur
subspecies Vascular Plant Delphinium californicum californicum
Vascular Plant Delphinium decorum coastal larkspur
Vascular Plant Deschampsia cespitosa tufted hair grass
Vascular Plant Dianthus plumarius Pink
Vascular Plant Dicentra formosa Pacific Bleeding Heart
Vascular Plant Dichelostemma capitatum Blue Dicks
subspecies Vascular Plant Dichelostemma capitatum capitatum blue dicks
Vascular Plant Dichelostemma congestum Ookow
Vascular Plant Dichondra donnelliana
Vascular Plant Digitalis purpurea Purple Foxglove
Vascular Plant Dipsacus fullonum Fuller's teasel
Vascular Plant Dipsacus sativus Indian teasel
Vascular Plant Distichlis spicata Seashore Saltgrass
Vascular Plant Dodecatheon hendersonii Henderson's shooting star
Vascular Plant Drosanthemum floribundum Pale Dewplant
Vascular Plant Drymocallis glandulosa sticky cinquefoll
Vascular Plant Dryopteris arguta coastal woodfern
Vascular Plant Dudleya farinosa powdery liveforever
Vascular Plant Dysphania multifida Cut leaved goosefoot
Vascular Plant Echeveria agavoides Conchita maguey
Vascular Plant Echeveria pulvinata lengua de conejo
Vascular Plant Echeveria subrigida
Vascular Plant Echium candicans Pride of Madeira
Vascular Plant Echium pininana tower of jewels
Vascular Plant Ehrharta erecta panic veldt grass
Vascular Plant Eichhornia crassipes Common Water Hyacinth
Vascular Plant Eleocharis macrostachya pale spikerush
Vascular Plant Elodea canadensis common waterweed
Vascular Plant Elymus californicus california bottle-brush grass
Vascular Plant Elymus glaucus blue wild rye
subspecies Vascular Plant Elymus glaucus glaucus blue wild rye
Vascular Plant Elymus triticoides beardless wild rye
Vascular Plant Epilobium brachycarpum panicled willowherb
Vascular Plant Epilobium ciliatum fringed willowherb
subspecies Vascular Plant Epilobium ciliatum ciliatum coast willowweed
subspecies Vascular Plant Epilobium ciliatum watsonii Watson's willowherb
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